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SIR CHARLES BELL, K.G.H. 
1774-1842. 


Smr CuarRLES BELL, physiologist, surgeon, artist, critic, and anatomist, was born in 
November, 1774, the youngest of the six children of an old Jacobite minister of the 
Episcopal Church of Scotland who had married a granddaughter of Bishop White, Primus 
of Scotland. His father’s cure at Doun in Menteath was worth twenty-five pounds a year, 
and the family circumstances were so straitened that the schooling of an elder brother 
could not be continued after he was eleven years old, although the fees only amounted 
to five shillings a quarter. Yet, in spite of this, two brothers were educated for the law 
and two entered the medical profession, and three of the four qualified for admission to 
the Dictionary of National Biography. The old minister died in 1779, and Charles owed 
his early education to his mother. From her he inherited the refined taste, the skilful 
pencil, and the artistic temperament which added so much to his enjoyment of life whilst 
it militated against his success as an operating surgeon; for he hated to give pain, —_ 
there were no anesthetics. 

The family was singularly united and, as one after another rose in the world, each 
did his best to help the rest. Between Charles Bell and his brother George J oseph, his 
senior by four years—who afterwards became Professor of Scots Law in the University .of 
Edinburgh—there was a lifelong and almost daily interchange of letters showing the deepest 
affection on both sides. Charles passed without distinction through the High School at 
Edinburgh, and was then taken in hand by John Bell, his brother, nine years older than 
himself. John Bell had already become a surgeon and teacher of surgery of some eminence 
in Edinburgh, and the two brothers soon published an Anatomy of the Human Body in four 
volumes. It became a standard work, ran through several editions, and was translated 
into German. Like other works published by the two brothers between 1797 and 1804, it is 
illustrated with excellent etchings and engravings made from drawings by Charles Bell. 
About the year 1800 arose the ‘Dawplucker’ controversy, one of those professional 
quarrels conducted with bitter personalities which were not unusual in London, Dublin, and 
Edinburgh at this period. In this particular case it raged between Professor Gregory and 
John Bell, and resulted in the exclusion of Bell from the Royal Infirmary, the retirement 
of Charles to London, and the subsequent censure of Gregory by the College of Physicians 
for his ‘ perversion of the truth’. 

Bell arrived in London in November, 1804, with a slenderly-lined purse and without 
introductions. He had, however, already made his name as a teacher of surgery ; he was 
acquainted with Longman, who had published his books, and he was known directly or 
indirectly to men like Brougham, Horner, and Jeffrey, who had all been educated at the 
High School and were struggling to make their names in London. 

Bell took lodgings at 10, Fludyer Street, Westminster, and called upon the leading 
men of the profession, Sir William Blizard, Abernethy, Lynn, Dr. Maton, Wilson who 
carried on the Great Windmill Street School of Medicine, and even Sir Joseph Banks. He 
was always well received, as a young man of talent with pleasant manners and ready to 
work. Fora year he remained in his lodgings, turning his anatomical knowledge to account 
by teaching artists, drawing from the life at the Royal Academy school, and completing 
the book on The Anatomy of Expression which he had brought with him from Edinburgh. 
In September, .1805, he rented with much trepidation a dilapidated house in Leicester 
Street, Leicester Square, which had formerly belonged to Speaker Onslow. Taking a 
builder with him, his fears were not lessened by the report that the roof alone would want 
‘‘ hundreds spending upon it” and that he had “ better have nine bastard children than 
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this house over your head’. The report was evidently exaggerated, for he obtained an 
estimate and found a man who undertook to put it in complete repair for £20 and keep it 
so for £3 a year. He borrowed the necessary money of his brother, took possession, and 
immediately began to lecture in it upon surgery and anatomy. Professor William Gibson, 
of the University of Philadelphia, who was one of his pupils, tells a good ghost story of. 

the house in his Rambles in Europe, published in 1841. 

Bell worked diligently, lecturing for an hour and a half, usually twice and sometimes 
three times a day, but pupils came wish and patients more slowly still, so that he often 
got disheartened. 

In 1807 he occupied himself with some speculations on a New Anatomy of the Brain, 
but his ideas received little encouragement, though they contained the germ which after- 
wards made his name famous as a physiological anatomist. In this year, too, he published 
a work on the treatment of strictures. In 1809 he made a journey to Portsmouth and 
visited the wounded who had just arrived at Haslar after the battle of Corunna; by so 
doing he gained a knowledge of gunshot wounds which proved of the utmost value in 1815, 
when he went to Brussels immediately after the battle of Waterloo and rendered good 
service to the wounded French prisoners. In 1811 he put together his speculations on the 
New Anatomy of the Brain, which had occupied his attention for many years, and published 
it in the form of a letter which was privately printed. It fell dead, but was afterwards 
useful in establishing his claim to priority. In this year he married Marion Shaw, a sister 
of his brother George’s wife and of his two favourite pupils, John and Alexander Shaw. 
The marriage was one of the greatest happiness, although there were no children ; his wife, 
though delicate at first, long outlived him and died at the age of 80. She brought him a 
small dowry, which was spent in acquiring a share in the Hunterian School of Medicine in 
Great Windmill Street. In April,.-1814, he was elected Surgeon to the Middlesex Hospital 
by a majority of 265 votes in a poll of 478. Comparing the state of the hospital when he 
entered with that in which he left it on retiring a quarter of a century later, he says: 
** At this time a third part of the old hospital was an asylum for poor Frenchmen, and John 
Shaw was the only dresser ; in 1836 the hospital has been enlarged with additional wings, 
the wards are full, and there is £120,000 standing to its credit in the Funds”. Bell soon 
attracted students to his lectures, and proved himself an excellent operator. His horror 
of giving pain, however, made the operations nearly as painful to himself as to the patient, 
and he envied those who, like Astley Cooper, were able to pursue the even tenor of their 
way, doing their best for the patient and not greatly regarding the issue. Yet, in spite of 
this infirmity, he remained operating in Brussels after the battle of Waterloo from six in 
the morning until seven at night on three successive days. In 1821 he communicated 
his matured discoveries on the nervous system to the Royal Society, and in 1824 he was 
elected Professor of Anatomy and Surgery at the College of Surgeons. His lectures were 
well received by a highly critical audience, and the substance of them was afterwards 
published by the Society for the Diffusion of Useful Knowledge under the title of Animal 
Mechanics. On the accession of William IV he was made a Knight of the Guelphic Order 
of Hanover, the honour being at the same time conferred upon Herschel, Ivory, Leslie, 
and David Brewster. On the foundation of the London University, Bell was nominated 
the first Professor of Physiology, but he was soon dissatisfied with the University manage-+ 
ment, and resigned. Some premonition of failing health caused him to resign his position 
in London in 1836. He returned to Edinburgh, and was appointed Professor of Surgery 
in the University. Here he devoted all his spare time to fly fishing, a recreation which he 
had acquired in London and carried out at Chenies, Latimers, and Burford Bridge. He 
suffered from attacks of angina pectoris, and died in one of them on May 27, 1842, whilst 
on a visit to some friends at Hallow Park, near Worcester. 

Bell has many claims to remembrance. ‘ Bell’s Palsy ’ and the ‘ External Respiratory 
Nerve of Bell’ recall his researches on the nervous system ; The Anatomy of Expression 
and his Treatise on the Hand may still be read with profit ; the drawings from his own 
pencil which illustrate his books are often delightful ; whilst his letters give pictures of a 
bygone life in London which are of the utmost interest. 
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On the physiological side he taught that the cerebrum and cerebellum are as different 
in function as in form; that the nerves are not single nerves possessing various powers, 
but are bundles of different fibres which are as distinct in their office as they are in their 
origin from the brain ; that the nerves of sense, the nerves of motion, and the vital nerves 
are separate throughout their whole course, though they seem sometimes united in one 
bundle ; and that they depend for their attributes on the organs of the brain to which they 
are severally attached. In regard to the nerves, too, he demonstrated for the first time 
that the nerves of motion are distinct from the nerves of sensation. Hitherto the only 
attempts made to distinguish their uses had,been by performing experiments on the trunks 
of nerves at a distance from their origins.. Bell examined the nerves at their roots and, 
by experiments on the living animal, learnt the functions of the anterior and posterior 
roots of the spinal nerves. He also had some idea of specialized tracts in the spinal cord. 
He thus prepared the ground which was successfully cultivated by later physiologists. 

Of The Anatomy of Expression Charles Darwin, in his book on the Expression of the 
Emotions in Man and Animals, writes that ‘‘ Sir Charles Bell may with justice be said not 
only to have laid the foundations of the subject as a branch of science, but to have built 
up a noble structure. His work is in every way very deeply interesting; it includes 
graphic descriptions of the various emotions, and is admirably illustrated. It is generally 
admitted that his service consists chiefly in having shown the intimate relation which 
exists between the movements of expression and those of respiration’’. Here again, Bell 
was the pioneer; but in this work as well as in his Bridgewater treatise on ‘ The Hand ’ 
he was hampered by teleology, for as yet there was no theory of evolution. 

Here is a picture of Abernethy and the outskirts of London as Bell knew it in 1807. 
Writing to his brother in September, he says: ‘ Yesterday I took my first ride with 
Abernethy. We ent over Highgate Hill and down on the other side towards Finchley, 
came round through the most enchanting bye-roads to Enfield, dined at Southgate, and 
rode home in the afternoon. My companion is quite a peculiar creature, but I believe 
the infection of my delight made him unusually free and frisky ; and strange to say, in 
all our ride we met nobody. I gave my companion much credit for the choice of roads, 
and was not a little astonished to find the principle which guided him thus announced on 
coming into town thro’ the last (turnpike) gate. ‘ There,’ says he, ‘ I’ll venture to say 
there is not another man who will take you a ride of twenty miles round London for three 
halfpence.’ His avoiding tolls took me through these very roads I — in”, Now, 
alas, a weary waste of suburban houses and tramlines ! 

Dr. Eugene R. Corson drew renewed attention a few years ago to the artistic qualities 
shown by Sir Charles Bell in he water-colour sketches which he made for the use of the 
engravers and etchers employed to illustrate his various works. Many of these sketches 
are preserved—some at the Middlesex Hospital, some at the Royal Army Medical College, 
Millbank, some in the Surgeon-General’s Library at Washington, and a few at the Royal 
College of Surgeons of England. 


The portrait is reproduced from a steel engraving published in Pettigrew’s Medical 
Portrait Gallery. 
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CARCINOMA OF THE APPENDIX } 
CAUSING DIVERTICULA OF THE APPENDIX AND ACUTE 
| APPENDICULAR OBSTRUCTION. 


By D. P. D. WILKIE, Epinpurcu. 


Primary carcinoma of the appendix is now a well-recognized pathological entity, and 
the literature contains records of between two and three hundred cases. In the majority, 
the discovery of the growth has been more or less accidental in the routine examination 
of appendices removed at operation or post mortem, and for the most part the presence 


Fig. 242.—Note yellow growth occluding lumen near proximal end, empyema beyond, and 
diverticulum on mesenteric border near tip. 


of the tumour has appeared to be more of the nature of a secondary degeneration than 
the primary cause of the symptoms of which the patient may have complained. 

The following three cases which I have met with in the course of eighteen months 
are of interest chiefly because in each the presence of the growth in the appendix obstruct- 
ing its lumen led to very definite acute symptoms which called for operation. Before 
taking up the special points in pathology which were shown by these cases, the following 
short clinical notes are given :— 


Case 1.—S. W., female, age 15, admitted to hospital June 19, 1918. 

DraGnosis.—Acute appendicitis. 

History.—Five days before admission, patient was suddenly seized with acute abdominal 
pain while at her work. She had to stop work and go home to bed. The pain continued inter- 
mittently for twenty-four hours and then subsided ; but commenced again on the following day, 
and for the three days before admission she was never free from pain. Vomiting started two days 
before admission, and continued at intervals up till the time of operation. The bowels had been 
very constipated for some weeks. 


CARCINOMA OF THE APPENDIX 


Tia 243.—Low-power view of growth in Case 1; spher- Via. 244.—High-power view of growth in Casel. x160. 
oidal-celled type of tumour. x 48. 


Fic. 245.—Low-power view showing portion of growth F1G. 246.—High-power view of tumour in Case 2. x 160. 
with normal mucosa at one corner from Case 2. x48. 


~ 


394 THE BRITISH JOURNAL OF SURGERY 


On Examination.—The child looked ill. Temperature 100°, pulse 104. There was marked 
rigidity of the whole of the right side of the abdomen, cutaneous hyperesthesia over the right 
rectus muscle both above and below the umbilicus, and definite palpable resistance in the right 
lumbar and iliac regions. 

OPERATION.—Gridiron incision in right iliac region. Extraperitoneal tissues very cedema- 
tous, On opening the peritoneum a firm mass was exposed, covered with omentum and lying 
external to the cecum and ascending colon. The omental adhesions were clamped and cut, the 
base of the appendix exposed and divided, and the large mass peeled off the outer side of the 
cecum and ascending colon, A small abscess between the appendix and ascending colon had 
made its way partially through the wall of the latter. After swabbing away the pus the wall of 
the colon was repaired with Lembert sutures. A rubber-dam drain was left in along the outer 
wall of the ascending colon, The patient made a prompt recovery, 


The appendix was of unusual size and, on dividing the mass longitudinally, it was 
seen to be made up of an empyema of the appendix distal to a typical yellow-coloured 
growth in the proximal half of the organ (see Fig. 242). A large part of the mass was made 
up of greatly thickened and indurated meso-appendix. Sections of the growth proved 
it to be a spheroidal-celled carcinoma. Sections of the meso-appendix showed no involve- 
ment by tumour growth. Several diverticula projecting from the mesenteric border of 
the appendix indicated that the obstruction of the appendix had been a gradually increas- 
ing factor before the final and complete obstruction led to the acute symptoms. 


Case 2.—A. J. G., male, age 22, admitted Feb. 9, 1920. Two days before admission the 
patient was seized with pain across the lower part of the abdomen. The pain was spasmodic in 
character and continued off and on throughout the night ; the following day it was more severe, 

and was not relieved by hot fomentations. At 4 a.m. 
on the next day he had very severe spasms of pain. 
_ When seen in consultation with his doctor at 10 a.m., 
he looked ill; his temperature was 101°, pulse 104. 
There was definite hyperzsthesia and tenderness in 
the right iliac region, and marked boarding of the 
muscles on the right side of the abdomen. He was 
removed to hospital and operated on at once. He gave 
no history of any previous attacks, and had been in 
good health before this attack began. 
OPpERATION.—Gridiron incision, The extraperiton- 
a i eal tissues were oedematous. A greatly engorged and 
distended appendix covered with lymph was found lying 
Concretions beyond. Note numerous di- under the last coil of the ileum; near its base it was 
verticula at mesenteric border. somewhat constricted, and at this point was extremely 
hard and firm to. the touch, As the appendix was 
delivered through the abdominal wound some feculent 
pus escaped through a small perforation. The appendix was removed and the abdomen closed. 
The patient made an uneventful recovery. 

PaTHOLoGIcAL REportT.—The appendix is split longitudinally near its proximal end; the 
lumen is occupied by a typical yellow carcinomatous growth ; distal to this is a concretion sur- 
rounded by fluid feculent material. Along its mesenteric border there are several well-marked 
diverticula which include all the coats of the appendix (see Fig. 247). The perforation seen at 
operation was through the apex of one of these diverticula. Sections of the growth show the 
structure of a spheroidal-celled carcinoma. 


Case 3.—C. M., female, age 17, admitted Aug. 8, 1919. ; 

History.—For the past year patient has complained almost constantly of her stomach being 
out of order. Frequently, after meals, she would have epigastric pain coming on at irregular 
intervals and usually followed by a colicky pain in the right iliac region, and vomiting. After 
vomiting, both the epigastric and right iliac pains were relieved. She has had several very severe 
attacks of pain in the right lower abdomen which have doubled her up ; she has on three occasions 
been confined to bed, and was told by her doctor that she had appendicitis. The last severe 
attack was two weeks ago, but during the long journey to hospital (Shetland to Edinburgh) patient 
has again had some pain and sickness. 

On EXAMINATION.—There were found some restriction of abdominal movement—especially 
on the right side; definite hyperalgesia and tenderness in the right iliac region ; no rigidity. 

OpERATION.—A gridiron incision was made. There was no peritonitis; a long engorged 
appendix, swollen at the tip and with a definite yellowish swelling half an inch from its cecal end 
(Fig. 248), was removed and the abdomen closed. Uneventful recovery. 

Even before the appendix was removed in this case one was able to recognize the carcinoma 
at the base of the organ and to correlate its presence with the symptoms of appendicular obstruc- 
tion of which the patient had complained. 


| | 
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PaTHoLocicaL Report.—The appendix, split longitudinally, shows two separate yellow 
growths, one close to the cecal end apparently blocking the lumen almost completely, the other 
at the tip (Fig. 249). There appears to be no connection between the two growths, which, on 
section, show the typical spheroidal-celled carcinoma structure. There is no evidence of any 
spread of the growths beyond the confines of the wall of the appendix. 


\. These three cases are of interest because, in all, the carcinoma situated near the 
proximal end of the appendix gave rise to symptoms of acute appendicular obstruction 
which in two of the cases called for immediate surgical intervention, and in the third case 
led to repeated attacks until the appendix was removed. 

In two of the cases the obstruction, before finally occluding the lumen completely, 
had caused a chronic increase in tension in the appendix leading to the formation of 
diverticula, through one of which perforation eventually occurred. In one case (Case 3) 
there were two separate and apparently entirely independent though similar growths in 
the appendix, the one at the tip, the other at the base. 

These three cases were typical of appendix carcinoma in: (1) The early age incidence 
(15, 22, and 17 years respectively); (2) The spheroidal-cell type of growth; (3) The 
absence of metastatic glandular involvement. 


Fig. 248.—Appendix in Case 3. Fic. 249.—Appendix in Case 
Note yellow growth shining 3 slit open. Round yellow nodule 
through peritoneal coat near plugging lumen near base, and 
proximal end, and faint yellow small yellow growth at tip. 
nodule at tip. 


Graham! found that, in 172 cases of primary appendix carcinoma, the growth was 
of the spheroidal-celled type in 127 (73°8 per cent). 

Reiman? reported 17 cases of carcinoma in 13,157 appendices examined from the 
clinics of Kelly and Deaver in Philadelphia, i.e., 0°13 per cent. In 75 per cent of the cases 
the patients were females, and in practically all the cases the tumour was situated at the 
tip or the distal third of the appendix. 

MacCarty and McGrath,’ in their extensive observations from ‘lin Mayo clinic, found 
that the average age of cases of appendix carcinoma was thirty years, that 73 per cent 
of the cases were females, and that in 90 per cent the disease was situated near the tip of 
the appendix. They found carcinoma in one out of every 225 appendices examined, and 
in one out of every 53 partially or completely obliterated appendices. 

The disease is thus shown to be not infrequent and must be often overlooked ; more- 
over, it is evidently predisposed to by the chronic inflammatory changes which tend to 
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obliteration of the lumen of the appendix. The disease would appear to be of a peculi- 
arly henign or carcinoid type, and to differ from all other intestinal growths with the 
possible exception of the carcinoma sometimes met with in the lower ileum. 

Aschofft doubts whether one has the right to call the tumour a carcinoma. He 
points out that it is made up of small solid nests of cells, the mucous membrane over 
which is usually intact. The microscopic appearance very closely resembles that of the 
epithelial formations seen in cutaneous nevi, and Aschoff suggests the name ‘mucous- 
membrane nevi’ for such growths. Luce® supports Aschoff’s view, and suggests that 
these nevi may predispose to inflammatory changes in the appendix, and not be secondary 
to such changes as has usually been supposed. The descriptive name of ‘carcinoma 
alveolare solidum simplex’ employed by some German writers, although somewhat 
cumbrous, would appear to express as accurately as possible our present knowledge of this 
interesting growth. The question as to whether a really malignant type of carcinoma 
occurs in the appendix is still a matter of some doubt. Luce reports two cases of primary 
malignant carcinoma of the appendix, and from a study of the literature considers that 
12 cases of genuine malignant disease have been recorded. In one of his own cases it is 
very doubtful if the disease was not primary in the cecum. Reiman found three examples 
of columnar-celled carcinoma in his 17 cases, but in none was there any evidence of real 
malignancy. 

As McKenty® points out, there is so far no authentic case of metastatic growth 
following a carcinoma of the appendix in which the spread of the disease from the cecum 
to the appendix could be definitely excluded. 

At present, therefore, we must regard primary growths of the appendix as being of 
a relatively benign character, and liable to threaten life more from the acute obstructive 
and inflammatory complications to which they may lead than from any intrinsically 
malignant properties. 

The presence of two independent growths in the same appendix, as occurred in Case 
3 of my series, is apparently unique ; at least I have failed to discover any previously 
recorded case. If Aschoff’s view that the tumour is really a nevus is the correct one, 
multiplicity is not unnatural. On the other hand, if the growth has locally malignant 
characters it is possible that the small growth found at the tip of the appendix in this case 
was the primary one, and that the larger tumour at the base of the appendix was a 
secondary graft from the lumen of the organ. 

The association of diverticula in the distal portion of the appendix with an ob- 
structing tumour in its proximal part is self-evident in explanation. I have found no 
special reference to it in recorded cases ; but in one of the appendices figured in Graham’s 
paper several diverticula are seen distal to the tumour. The practical importance of the 
presence of diverticula consists in the fact that when complete obstruction of the lumen 
eventually supervenes, perforation is liable to occur through one of the relatively thin- 
walled diverticula. To begin with, these diverticula have distinct and well-developed 
muscular coats ; but as the diverticula enlarge, these coats become thinned and eventually 
deficient over their apices, and at such points rupture may occur as in Case 2 of my series. 
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THE TREATMENT OF CONGENITAL HYPERTROPHIC STENOSIS 
OF THE PYLORUS BY RAMMSTEDT’S OPERATION. 


By ROBERT A. RAMSAY, Lonpon. 


Amonc the recent advances in knowledge of the subject of congenital hypertrophic 
stenosis of the pylorus the operation of Rammstedt holds an important place, represent- 
. ing the latest contribution of surgery to the treatment of the condition. It is proposed 
in this paper to consider the operation from all aspects, giving first a short account of the 
pathology and general principles of treatment of the condition; and, after discussing 
briefly other means of dealing with the obstruction, and the indications for surgical 
interference, to describe Rammstedt’s operation in detail, giving an account of the oper- 
ative technique and of the possible causes, prevention, and treatment of post-operative 
complications. 


PATHOLOGY. 


The treatment of the obstruction may be regarded as empirical, for the conflicting 
theories of its causation indicate that the pathogenesis has not yet been definitely 
explained. 

It has been held that the hypertrophy is the result of spasm occurring after birth, 
since symptoms do not usually appear before the age of two or three weeks. It has been 
stated in support of this view that the degree of hypertrophy is in proportion to the age 
of the patient ; but this statement has not been confirmed by all observers. It is hardly 
credible that the enormous increase in the pyloric muscle can occur in so short a time, 
while it is certain that pyloric spasm without hypertrophy can produce very similar sym- 
ptoms.! Clinton Dent found an hypertrophied pylorus in a seven-months foetus, and in 
the museum of the Royal College of Surgeons of England there is a typical specimen 
(Teratological Series No. 545.05) from a child who suffered from persistent vomiting from 
birth and died at the age of one week. It would seem, therefore, that hypertrophy can be, 
and probably is, present at birth, although obstruction sufficient to produce symptoms 
may only occur at a later date. 

The question as to whether this congenital hypertrophy is a simple error of develop- 
ment or the result of intra-uterine spasm is more difficult to answer. In support of the 
latter explanation, Tyrrell Gray and Pirie? suggest a suprarenal hypertrophy or hyper- 
secretion and consequent abnormal sympathetic action in early foetal life, as the primary 
cause ; John Thomson? argues in favour of intra-uterine derangement of the local nervous 
mechanism of the pylorus, and points out that the foetus swallows liquor amnii, thus 
accounting for intra-uterine action of the sphincter ; while Haas* describes the condition 
as a manifestation of vagotonia. The theory of intra-uterine spasm is supported by the 
limitation of the hypertrophy to the circular muscle of the sphincter. On the other hand, 
however, there are those who maintain that a simple aberration of development is the true 
explanation, and are not satisfied by any theory of spasm. Whatever the cause of the 
initial hypertrophy, it is clear that the lumen of the pyloric canal is not completely closed 
at birth in the majority of cases, and the reason of its ultimate partial or complete 
obstruction and of the consequent characteristic symptoms is the subject of further 
discussion. 

Thomson’ suggests that the continued growth of the muscle, limited on the outside 
by the peritoneal coat, takes place at the inside and encroaches on the lumen. Tyrrell 
Gray and Pirie? do not apply their theory of adrenal stimulation of the sympathetic to 
this stage of the condition, since the suprarenals are not found enlarged after birth ; they 
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suggest some other source of irritation of the sympathetic, especially a tight or adherent 
prepuce, and also a derangement of the chemical control of the pyloric mechanism due 
to pancreatic insufficiency. In this connection I may state that while I have confirmed 
from post-morten: examination that the suprarenals are apparently normal in these 
infants, both to the naked eye and under the microscope, I have found the pancreas also 
to be normal in size, appearance, and histology ; and in the male patients that I have 
seen, the prepuce has either been loose and not adherent or already removed by circum- 
cision. Haas‘ carries his theory of vagotonia a step further, and considers that continued 
overaction of the vagus explains the obstruction. 

A possible explanation which may be put forward is that the narrowing of the pyloric 
canal by congenital hypertrophy of the muscle produces slow emptying of the stomach, 
and stagnation of the contents; this might easily be the stimulus required to set up 
gradually increasing contraction of the already abnormal sphincter, especially since such 
spasm can occur in a pylorus with normal muscle ; further, oedema could spread from the 
mucous membrane of the stomach to that of the pylorus, which is already thrown into 
folds, compressed by the muscle, and irritated by the forcing of food through the narrowed 
canal. In cases operated upon or seen post mortem the pyloric mucous membrane is. 
seen to be thick and cedematous, while the fluid returned on washing out the stomach 
shows the presence of stale food and often excessive secretion of mucus. 


GENERAL PRINCIPLES OF TREATMENT. 


It should be remembered that the main condition to be dealt with is starvation, 
and the problem to be solved is how to give the infant sufficient nourishment ; the 
methods which may be employed are either operative or non-operative. It is obvious 
that the ideal treatment is non-operative when this is possible, since, on account of their 
frequently wasted condition, the patients are not good subjects for operation ; there are 
also several possible post-operative complications which are responsible for a consider- 
able number of failures. But unfortunately non-operative treatment is by no means 
always successful, and in these cases surgery must be invoked " hasten the starting of 
such feeding as is necessary for life and growth. 

Medical Treatment.—Since it is nearly impossible to tell in any given case whether 
operation will be necessary or not, medical treatment should be tried in the first 
instance ; for this reason a brief review of the various non-operative measures will 
be given. The object of medical treatment is so to diminish the contraction and cedema 
of the pylorus as to allow the canal to revert to the partially patent state present at birth ; 
in this way food, in a reduced quantity at least, can pass, and may be sufficient to main- 
tain life and permit growth in a varying degree. If this ideal is attained and maintained, 
it is thought that absolute growth of the pylorus will cause the lumen, after prolonged 
and careful treatment, to become large enough for stagnation and spasm to cease and a 
cure to result. 

Until recent years medical treatment consisted only in feeding in small amounts at 
short intervals, combined with regular and frequent washing out of the stomach. By 
these means it is hoped to prevent over-filling of the stomach and consequent stagnation, 
and to reduce, when present, the inflamed and swollen condition of the mucous 
membrane. Many drugs have been tried, such as belladonna, opium, and cocaine, but 
with very unsatisfactory results. Recently two new medical methods have been described 
in the United States. One consists in giving thick foods, and successful cases have 
been described.> I have not seen this treatment applied. The second method is that of 
Haas,‘ who gives large doses of atropine in the food an a view to inhibiting the action 
of the vagus ; he increases the dose to as much as ,;), gr. in a day when necessary, and 
describes successful cases. I have seen a case in which this line of treatment was 
followed by cure, but in a case upon which I afterwards operated the patient showed signs 
of poisoning before a dose sufficient to affect the symptoms was reached (Case 9). 

These medical methods of treatment are mentioned here since, in the present state 
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of knowledge of the subject, it is advisable in most cases that an attempt be made 
to avoid operation. It is not always easy to be sure that the case is not one of simple 
pyloric spasm, nor, in a case of true hypertrophy in which the pyloric tumour is distinctly 
felt, to determine the relative importance of the structural and functional factors pro- 
ducing the obstruction as mentioned above. In cases of pure spasm, or in those in which 
the actual hypertrophy is slight but associated with much gastritis, medical means will 
produce improvement which in favourable circumstances may progress steadily and result 
in cure. It is as well to point out the fact, noted by many, that a change in the method 
of feeding will often produce an improvement; but in severe cases this is only temporary 
and is soon followed by a recurrence of symptoms. The important point is that medical 
treatment as at present known should not be prolonged in the absence of continued, even 
though slow, improvement, as shown by control of vomiting and especially by gain in 
weight. The loss of weight occurring when unsuccessful measures are persisted in, is a 
serious factor in determining a fatal result after an operation that may finally be found 
unavoidable. The time to be spent in medical treatment must be decided for every 
individual case, since it depends on the age and weight of the child, its appearance, and 
general condition and progress ; a young child that has not lost much weight when first 
seen, although not necessarily curable without operation, is obviously less in need of rapid 
relief of the obstruction than an older child severely wasted and exhausted by vomiting, 
to whom satisfactory feeding is an urgent necessity. Attempts have been made to fix 
an arbitrary time to be spent in treatment on medical lines, but no such period can be 
given. I consider indications for surgical treatment to be present in the case of a child 
so wasted and exhausted that any more loss of weight is likely to cause a fatal result 
should an operation have to be done later ; and also in the case of a child in whom non- 
operative methods do not at once relieve the vomiting and produce a continued gain in 
weight compatible with life and growth. 

Surgical Treatment.—In discussing the surgical treatment, it must be remembered 
that, except in the rare cases operated upon in a very early stage, the object in view is to 
feed the wasted infant so that it may recover from its marasmus. The object of an 
operation is merely to provide an outlet from the stomach so that this feeding can be 
carried out. The difficulties facing the surgeon lie in the extreme youth and unsatisfac- 
tory state of the patient, and the consequent susceptibility to shock. In the choice of 
operation, therefore, two factors must be borne in mind: in the first place, an efficient 
communication must be established between the stomach and the intestine ; and secondly, 
in order to avoid severe and even fatal shock, the operation should be one that can be 
done quickly and should entail the least possible exposure and handling of the abdominal 
contents. 

A brief review of the operations which have been adopted shows the superiority of 
Rammstedt’s method. Resection of the pylorus with either gastro-enterostomy or direct 
union of the divided stomach and duodenum is much too formidable. Pyloroplasty, 
which consists in dividing all the coats of the pylorus in the direction of the axis of the 
canal and suturing them at right angles to this, is, as I have found in two cases, very diffi- 
cult on account of the rigidity of the hypertrophied muscle, and takes a relatively long 
time to perform ; while, because of the distortion of parts, the canal is not immediately 
patent. Other plastic operations present the same difficulties. Gastro-enterostomy 
requires exposure and handling of more than one part of the alimentary canal, and the 
suturing takes an appreciable time. 

The modification of Loreta’s operation—in which metal dilators, introduced through 
an incision in the stomach wall, are passed through the pylorus in increasing sizes until 
the circular muscle is ruptured—is not a short operation, allowing the time needed for the 
incision and suture of the stomach and for the necessarily slow and gentle passage of 
the dilators. While it is undoubtedly true that the band of muscle actually causing the 
constriction is ruptured, the situation and extent of this rupture is uncertain. 

Weber’s® extramucous pyloroplasty, as its name implies, is a plastic operation 
leaving the mucous membrane untouched and involving the muscle only ; this procedure 
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would appear to suffer from the same disadvantages as are mentioned in the case of the ~ 
older form of pyloroplasty. 

Russell Coombe’ described an extramucous division of the muscle in the axis of the 
canal, the peritoneum being freed from the muscle and sutured over the gap, a detail of 
technique prolonging the operation and shown to be unnecessary by the results of 
Rammstedt’s method. 


RAMMSTEDT’S OPERATION. 


History.—The operation of dividing the hypertrophied muscular coat in the axis 
of the pyloric canal, leaving the mucous membrane intact and, using no sutures to close 
the gap, was first described by Rammstedt* in 1912. While attempting to perform the 
extramucous pyloroplasty of Weber, it was found that the sutures would not hold, and 
the patient’s condition preventing prolonged attempts to complete the operation, the 
incision in the muscle was left open. Recovery followed, and the possibility of leaving 
the muscular incision unsutured being thus proved, this was done deliberately in other 
cases. The operation was taken up extensively, with favourable results, in the United 
States, and more recently in this country. It has the advantage of simple technique, 
rapidity, and exposure of the least possible amount of abdominal contents, since the 
pylorus itself and the adjacent part of the stomach are all that need be brought out of the 
wound. 

In a paper read before the Medical Society of London in February, 1919,° I dis- 
cussed and compared the various operations, and attempted to show the superiority of 
Rammstedt’s operation; I have had other cases since that time, and describe here in 
detail the operative technique used and the observations made. 

Preparation for Operation.—Before the operation the limbs are bandaged and a 
subcutaneous infusion of saline is given. The theatre and table are warmed, and all the 
usual measures are taken for the prevention of shock. Before starting the administra- 
tion of the anesthetic, the stomach is washed out with a solution of bicarbonate of soda 
until the fluid is returned quite clear. This is done for several reasons: first, an empty 
stomach, or one containing only gas, is easier to handle than one distended with food ; 
secondly, should an opening be made accidentally in the mucous membrane the risk of 
infection is lessened ; thirdly, on the re-establishment of the pyloric canal, stagnant food 
and mucus do not pass into the easily irritated intestine; and finally, should regurgi- 
’ tation through the cesophagus occur during the operation, the danger of respiratory 
obstruction is diminished. In one of my cases (Case 6) breathing was stopped by a 
plug of mucus, and, although this was satisfactorily dealt with, the delay and necessary 
moving of the patient might have had serious results. Since this case a large tube 
(No. 14 English) has been used, so as to assure the removal of all food and mucus. 

Anesthesia.—The anesthetic is a matter of great importance. Although in the 
case of such weak and wasted patients the temptation to maintain a light degree of anzs- 
thesia is certainly present, it must be resisted, since deep anesthesia is necessary to 
prevent shock and also to avoid straining and protrusion of omentum or viscera, which, 
should it occur, will increase the shock and delay the operation, the replacement of such 
a protrusion being often difficult, especially in the case of thin and wasted omentum. In 
my cases open ether has been used ; its stimulant effect is of value, while, if induction is 
very gradual, the respiratory complications are avoided. I have not done the operation 
under local anzsthesia, and should hesitate to do so, since straining and its important 
results, as mentioned above, could not be prevented with certainty. I have not used 
spinal anesthesia, which would have to be at a very high level in view of the part of 
the abdomen dealt with. 

I am indebted to Mr. F. D. Bennett and Dr. Howard Jones for their help and advice 
on the subject of the anesthesia. 

Operative Technique.—The incision of the abdominal wall is that employed by 
Mr. Burghard in his modification of Loreta’s operation. It is from 1} inches to 1} inches 
in length, in the middle line, extending downwards from the tip of the ensiform cartilage. 


| 
ite. 


HYPERTROPHIC STENOSIS 


liver of the infant, which is rotated upwards to 
expose the stomach, can, at the end of the operation, 
fall back into its natural position, fill the wound, 
and so help to prevent protrusion of abdominal 
contents. As soon as the abdominal cavity is opened 
it is as well to secure the cut edges of peritoneum 
before they retract, and thus avoid delay when the 
time for closure comes (Fig. 250). When the lower 
edge of the liver has been hooked upwards, the 
stomach appears in the wound; the diagnosis having 
been confirmed by feeling the pyloric tumour with 
a finger introduced into the abdomen, this tumour 
is brought out of the wound ; in some cases it can 
be hooked up by the examining finger ; in others, 
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It is small and therefore quickly closed, since only the pylorus need be brought out of the 
wound ; it is in the middle line so as to avoid hemorrhage, and to reduce the layers of 
suturing in the process of closure ; and it is placed as high as possible so that the large 


Fic. 250.—Shows abdomen opened. Liver 


fills greater part of wound. Stomach seen 
below. Forceps on peritoneal edges. 


pushing the stomach backwards and to the left may cause it to present; or, in the 


Fic. 251.—Shows pylorus held by left hand and 
incision begun. 


Fic. 253.—Incision completed. Margins separated by 
- left hand. Stomach compressed by right hand. 


case of a greatly dilated stomach, it may be necessary to exert gentle traction upon 


the exposed part of this organ and so bring the tumour within reach. The pylorus being 
delivered, the extent of the hypertrophy is carefully defined by palpation, and, with the 


F1G. 252.—Incision deepened. Mucous membrane 
exposed in middle. 


tumour held firmly in the left hand, a longi- 
tudinal incision is made upon its anterior surface 
in the relatively bloodless area lying between 
the terminal branches of the vessels running 
along its upper and lower borders (Fig. 251). 
The incision shoula divide the whole of the 
hypertrophied muscle ; it should be deepened 
carefully at first in the middle or thickest part, 
the left hand drawing apart the edges of the 
incision until the deepest part of the muscle is 
divided and retracts, exposing the thick white 
mucous: membrane, which at once protrudes 
(Fig. 252). The incision is then prolonged 
towards the stomach and duodenum until all 
the thickened muscle is divided. Great care 
must be taken not to wound the mucous 
membrane, especially at the duodenal end of the 


incision, since here the hypertrophy ends abruptly and protrudes into the lumen of the 


intestine, producing a cul-de-sac of duodenal mucous membrane which may easily be 
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injured. When the muscle has been completely divided, the edges of the incision retract 
and the redundant mucous membrane bulges freely into the gap. Hemorrhage in the 
form of oozing may occur, especially at the end of the incision which encroaches on the 
stomach ; this can usually be controlled by hot sponging, but if, as sometimes occurs, 
a definite bleeding point is responsible, it should be under-run and ligatured with fine 
catgut. The patency of the canal may be tested by gently squeezing the stomach, and 
this precaution also serves to demonstrate the absence of macroscopic perforation of the 
mucous membrane (Fig. 253). “The pylorus is now returned to the abdomen, and the liver 
allowed to fall into place. The closure of the abdominal wound is begun at the lower 
end, since it is here that protrusion of abdominal contents is most likely to occur; a 
continuous suture of fine silk closes the peritoneum and aponeurosis in one layer, and 
a continuous blanket suture of silk or fishing-gut is used for the skin. Dressings having 
been applied, the patient is returned to a warm bed, saline with brandy is given per 
rectum, and feeding is begun as soon as possible. 

Anatomical Results.—The immediate anatomical result of this operation consists 
in division of the constricting band of hypertrophied muscle, which at once retracts and 
frees the redundant and compressed 
tube of mucous membrane, the 
lumen of the latter being ample 
for the passage of food. As regards 
more remote changes, I have ex- 
amined four stomachs at varying 
intervals after Rammstedt’s opera- 
tion, and the facts noted help to 
demonstrate the process of repair 
and the ultimate local result. 

In the case of a patient (Case 6) 
who died of hyperpyrexia twenty- 
six hours after operation, the pyloric 
canal was patent and the stomach 
not distended, although food had | 
been given at regular and frequent 
intervals, and vomiting had been 
insignificant. The edges of the 
- incision in the muscle were widely 

Fic. 254.—Stomach 17 days after Rammstedt’s operation. separated, and the mucous mem- 

(Natural size.) brane was not compressed ;_ the 

exposed area of mucous membrane 

filling the wound was intact and covered by a layer of firm blood-clot 4 inch in thick- 

ness ; there was no hemorrhage into the abdominal cavity, and no sign of adhesions 
or of peritonitis. 

In the case of a patient dead on the seventh day from no apparent cause except 
failure to assimilate, the stomach was not dilated and the pylorus was patent. The 
margins of the wound in the muscle were widely retracted, the mucous membrane 
uncompressed and covered, in the gap, by a layer of organizing lymph; there was 


no sign of adhesion, peritonitis, or hzmorrhage. 


In the case of a patient dead of diarrhoea on the seventeenth day, the pylorus was 
patent and the stomach not distended. The layer of lymph covering the exposed mucous 
membrane was now organized, blended with the cut edges of the muscle, and partly 
covered by peritoneum. There were no adhesions. This specimen (Fig. 254) is now in 
the museum of St, Bartholomew’s Hospital (No. 1907.A.5.). 

In the case of a patient dead of diarrhoea and vomiting after four and a half weeks, 
the changes were similar to those found in the last specimen, but the edges of the 
cut muscle were less distinct and more completely blended with the surface of the gap. 
The lumen of the pylorus was patent. A microscopical section of this specimen cut at 
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right angles to the axis of the canal shows the thickened muscle ending in a rounded edge 
on each side of the gap; these muscular edges are united across the gap by a thin and 
loose layer of fibrous tissue. The mucous membrane shows longitudinal folds, but is 
unconstricted, and the lumen of the canal is patent (Fig. 255). 

I have not seen any specimen of a stomach after a longer interval than in the last 
case, but Ransohoff and Woolley’ describe a case dead from other causes five and a half 
months after Rammstedt’s operation, and state that the muscle was of normal thickness, 
while in the site of the incision was a shallow linear depression. The bottom of this groove 
was shown on a microscopical section to be connected to the submucous coat by a band 
of fibrous tissue ; the pyloric canal was patent and the stomach not dilated. 

After-treatment.—The immediate results of the operation having been overcome, 
the subsequent after-treatment has for its object the feeding of the patient and recovery 
from marasmus. In most of my cases this has been carried on under the supervision of 
Dr. Cautley. As soon as the effect of the anzsthetic has passed off, a weak preparation 
of Horlick’s malted milk is given in feeds 
of 1 drachm every quarter of an hour, 
brandy being added until the colour and 
pulse are satisfactory. After twelve hours 
the quantity and interval are doubled, 
and so on until after thirty-six hours the 
patient is taking an ounce hourly. The 
food is gradually increased in strength 
and quantity according to the needs and 
progress of the patient, great care being 
taken to avoid sudden increase or over- 
feeding in view of the ease with which 
the intestines are deranged and diarrhoea 
produced. During the first week the 
patient may gain in weight or remain 
stationary, but after this interval a steady 
and continuous gain should occur, and 
the appearance of the child should alter 
from that of severe marasmus until it 
becomes a healthy though, at first, small 
infant, the drawn and sunken features 
being the first sign to disappear. 


Complications.—What has Just been FIG. 255.—Transverse section through pylorus 44 weeks 
described is the progress and cure of a after operation. The divided muscle is widely separated, 
the lumen large, and the gap in muscle becoming replaced 

successful case; unfortunately there are by fibrous tissue. 


certain important complications which 
may occur in the post-operative period, and any of these may bring about a fatal result, 
even though the primary object of providing an outlet from the stomach has been 
achieved. 

Shock.—As has already been pointed out, the operation under discussion is especially 
valuable in avoiding shock, on account of its short duration and of the small amount of 
manipulation required ; I have not had a case in which shock was severe or in which such 
shock as was present was not readily overcome by the usual simple methods. 

Hemorrhage.—Although in none of my cases has there been hemorrhage sufficient 
to cause symptoms, this complication is sometimes a cause of death, blood being found 
post mortem in the peritoneal cavity in considerable quantity. The main arteries 
involved are the pyloric and right gastro-epiploic vessels which run along the upper and 
lower borders respectively of the pylorus ; these vessels send branches to the pylorus, 
some to the anterior and some to the posterior surface ; and in front where the incision 
is made there is an intermediate space between the terminations of the upper and lower 
groups of branches where the muscle contains no important vessel and is relatively 
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bloodless ; as the pylorus merges into the stomach the vessels become larger and more 
numerous. Wishing to demonstrate this bloodless area, I injected the abdominal 
arteries of a foetus through the aorta with a suspension of red lead and removed the 
stomach, of which skiagrams were taken for me by Mr. H. T. George (Fig. 256) ; 
these plates show clearly the distribution of the vessels and the bloodless area to 
which. I have referred, and I consider it important to divide the pyloric muscle in 
this situation. 

Peritonitis.—Peritonitis is a complication which I have not as yet met, but it has 
been described. It might of course be due to some fault of asepsis ; but in the absence 
of this, infection from the interior of the pylorus is the probable cause. Whether infec- 
tion can spread through the unprotected but intact mucous membrane is open to question, 
but the early covering of the bare area by blood-clot, as seen post mortem, renders it 
unlikely, and the same would apply to a microscopic injury of 
the mucous membrane. A macroscopic wound was demonstrated 
by a bubble on squeezing the stomach in one of my cases ; 
this was closed by a fine catgut suture, and no unfavourable 
symptom followed, a result tending to justify the confidence 
just expressed in the efficacy of the protecting clot. Such a 
wound of the mucous membrane, if undetected and left open, 
could easily allow leakage, and should therefore be looked for 
with great care, especially at the duodenal end of the incision 
where the danger is greatest. 

Diarrhea. — Diarrhoea, sooner or later accompanied by 
vomiting, is unfortunately not infrequent, and may easily be 
fatal. Once established, the prognosis of the case is extremely 
grave, especially when the complication arises soon after the 


operation before the patient’s general condition has had time 
arteries, A, Coeliac axis B, to improve. It is therefore of great importance that the con- 
be prevented, and that the factors causing it be eliminated 
Priecus 7 aes git” as far as possible. In my opinion there are two factors respon- 
epiploic artery. sible for the onset of diarrhoea. The intestine of such an infant 


in its short life before the operation has not exercised its full 
normal function, since normal quantities of food have not passed out of the stomach, 
and it seems reasonable to suppose that the intestinal mucous membrane is more suscep- 
tible to irritation than in the case of a normal infant, and has acquired very little 
immunity to the cause of infective diarrhoea. Added to this predisposing susceptibility, 
irritation itself acts as an exciting cause, and the question of the origin of such 
irritation therefore arises. 

In those cases in which obstruction of the pylorus is not complete, instead of the 
classical constipation, slight diarrhoea may be present before operation, the stools being 
green and liquid, although small in size and containing little food ; this condition can be 
explained by spread of inflammation from the gastric mucous membrane to the intes- 
tine. In such a case the additional quantity of food passing through the pylorus after — 
operation may not be dealt with normally, and diarrhoea may become severe. In one 
of my cases (Case 10) in which such incomplete obstruction existed, the operation stopped 
the vomiting, and the child did well till the fourth day, when the temperature rose 
suddenly and a large green stool was the beginning of continued diarrhoea accompanied 
by vomiting and leading to exhaustion and death on the seventh day. When even 
slight diarrhoea is present before the operation, it is very difficult to treat, since the 
child is not fit to be deprived of food, and the constricted pylorus maintains the unsatis- 
factory state of the stomach and prevents efficient administration of drugs. In such a 
case the stomach should be treated by thorough washing out, and the greatest possible 
caution exercised in feeding both before and after the operation. With a view to finding 
whether there is present in the stomach contents before operation any abnormal micro- 
organism which might be responsible for the intestinal infection, Dr. M. H. Gordon has 
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examined for me the washings from such a stomach and has found only the Streptococcus 
salivarius, an organism which is also found in the stomach of a normal infant. 

In those cases in which there is no diarrhcea present before operation I consider the 
complication, when it arises, to be due to infection from without. It occurs much more 
frequently in hospital, where patients—usually in a more serious condition when first 
seen—are in wards with other infants, than in private cases where they can be completely 
isolated. As an example, I may quote one of my cases (Case 9), which fortunately was 
a success in the end, in which the patient suffered during convalescence from three attacks 
of diarrhcea, each coinciding with the admission to the ward of a case of acute diarrhoea 
and vomiting. 

As regards prevention, breast feeding suggests itself as the obviously ideal method 
of post-operative treatment. Unfortunately this is usually impossible, since various 
artificial foods have already been tried in most cases, and the mother’s milk is no longer 
available. One has, therefore, to be content with isolating the child as far as possible 
and paying the most scrupulous attention to the preparation of the food and to the care 
of utensils. Should diarrhoea start, in spite of precautions, general methods of treatment 
must be adopted ; but unfortunately these are frequently unsuccessful. 

Post-operative Fever—Another complication which may cause a fatal result is hyper- 
pyrexia. It has been noted that in cases operated 
upon by Rammstedt’s method the temperature at 
once rises sharply, usually not higher than 101° to 
103°, and falls again in from twenty-four to forty-eight 
hours. Sometimes, how- 
ever, the fever is much 103 
higher, reaching 107° or : 
108°, and cannot be re- 
duced even by vigorous 
treatment, so that death 
follows rapidly. 
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It is well known that the heat-regulating mechanism of infants is easily disturbed, 
and that this instability is increased in undeveloped, wasted, or exhausted patients. One 
would also expect that the susceptibility to irregular temperature would be in proportion 
to the degree of wasting and exhaustion present. A partial explanation offers itself in 
the lack of body fluids and consequent diminished perspiration. In all my cases, with 
the exception of one to be mentioned later, a post-operative rise of temperature occurred 
(Figs. 257 and 258); this was not excessive, soon fell, and had no unfavourable result except 
in one case (Case 6) in which, in spite of energetic measures, the temperature rose to 108° 
and the child died in convulsions twenty-six hours after operation (Fig. 259). This infant 
was much older than my other patients, being sixteen weeks of age, having been under 
medical treatment for seven weeks and weighing only 7 lb. at the time of operation. 

I consider that in these wasted infants, so susceptible to irregular fever, the same 
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FIG. 257. Fic. 258. FIG. 259. ; 
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factor is responsible for the onset of pyrexia as for diarrhcea, when that complication 
occurs. The intestine is unused to food, and its resistance to extraneous substances such 
as food, and its absorptive powers, are not normal ; thus it seems possible that the sudden 
influx of food in an unaccustomed quantity may, by local irritation and abnormal absorp- 
tion, initiate a rise of temperature which can easily become uncontrollable on account 
of the unsatisfactory general state of the patient. In my Case 8 there was no post- 
operative rise of temperature, but symptoms were not relieved, vomiting continued, 
and the child did not improve ; on the fifth day the abdomen was re-opened and, as will 
be described later, the obstruction was found to be unrelieved. A more satisfactory 
incision was made in the pylorus, and the abdomen closed ; symptoms ceased, and the child 
recovered ; but the interesting point is that after the second operation the typical rise of 
temperature occurred (Fig. 260). This case, if it does not prove the theory given above, 
at least suggests that the passage of food into the intestine has some influence on the 
post-operative temperature. 
- Regarding the treatment of post-operative fever, in ordinary cases nothing is necessary 
except to prevent too great a rise by giving sufficient air and plenty of fluid, and to see 
that the child is not too heavily covered. 
03 In cases in which the temperature rises to 
$ 104° or more, sponging, ice to the head, 
and enemata of iced water should be tried ; 
but hyperpyrexia, when once established, 
is a stubborn and usually fatal condition. 
The two complications just described, 
diarrhoea and high fever, are the most fre- 


operation, and have therefore been dis- 
99-4 — a cussed in detail. As will be seen, I con- 
Kanal, = sider both to be due primarily to the 
+ quent upon partial or complete starvation ; 
—|- the longer such starvation has continued 
| the greater the risk, and this is one of the 
main reasons for urging that no time be 

96 


lost before undertaking surgical treatment 
FIG, 260. in those cases in which medical methods 
do not show early signs of success. 

Recurrence of Symptoms.—A final complication that must be mentioned is recurrence 
of symptoms due to insufficient division of the constricting muscular band. It is sus- 
pected if typical vomiting does not cease immediately after the operation ; a few small 
vomits after the anzsthetic may occur and, as in any baby, small regurgitations may be 
frequent ; also vomiting may take place on moving the patient, or after an increase in 
feeding ; but there should be no large projectile vomits of collected food. Should such 
occur and continue, it is probable that some part of the constriction still exists and, while 

washing out may be tried for a short time, a second operation should not be delayed. 
Tyrrell Gray? describes a case in which a constriction at the gastric end of the pyloric 
incision was responsible for continued symptoms. Cases have occurred in which only 
the middle of the muscular band was divided, leaving a constriction at each end between 
which the mucous membrane bulged like a hernia. In my own Case 8, already men- 
_ tioned, the second operation showed that the edges of the incision in the muscle had met 
and were united by organizing lymph ; fortunately, re-opening and lengthening of the 
original incision resulted in cure. I am unable to explain what had happened in my 
ease of recurrence ; the muscle usually retracts widely and the mucous membrane bulges 
freely, and at the first operation nothing unusual was noticed ; possibly some fibres at 
the bottom of the incision and part of the constricting band at its ends were not divided ; 
the child was only three weeks old, not greatly wasted, and the undivided fibres may 
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have been sufficient to bring the edges of the incision near enough to each other for union 
to have taken place. Great attention should be paid, therefore, to complete division of 
the hypertrophied band of muscle at its extremities and at its deepest part ; further, the 
muscle should be separated, by blunt dissection at each side of the incision, from the 
underlying mucous membrane, ensuring the bulging of the latter into the gap; 


The table on page 407 comprises the ten cases upon which this paper is based. Five 
died, but none were fatal from the shock which was a frequent termination after the older 
operations. Although the total number is small, the 50 per cent mortality is a reduction 
on the usual older figures, and it is hoped that the frequency of success will increase as 
the cause and means of prevention of serious complications become better known. 


The details of technique and the various post-operative complications of Rammstedt’s 
operation have now been discussed, and it is seen that although the operation itself is 
simple, and attains its object of re-establishing the pyloric canal without at once killing 
the patient, these complications are of a serious nature, and, until they are thoroughly 
understood and methods for their avoidance and cure discovered, the final mortality of 
the procedure will not be as low as could be desired, although it already shows a great 
improvement on that of the earlier methods of surgical treatment in most hands. 

As has already been said, medical treatment would be the ideal, but the very diver- 
sity of opinions and theories regarding the cause and treatment of the condition shows 
that these are not yet clear. In each case different factors predominate, and it is only 
by collecting all the facts and opinions that in time the true explanation will emerge ; it 
is partly in the hope of adding something, however little, to the knowledge of the subject 
that the observations and views contained in this paper are put forward. 

But while waiting for the ideal treatment to be discovered, patients suffering from 
congenital pyloric stenosis must be treated by the methods we already possess, and a 
certain varying proportion will require operation. The chief object therefore of this 
paper is once more to express the opinion that Rammstedt’s is the operation of choice, 
and that its performance should not be delayed, for the reasons given above, in cases in 
which medical treatment is unsuccessful ; and also to give the writer’s personal experi- 
ence of the operation from all aspects in the hope that it may be of some value to others, 
and possibly add to the general knowledge of a procedure which has its undoubted value 
as part of a large and interesting subject. 
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THE DEVELOPMENT OF CYSTS IN CONNECTION WITH THE 
EXTERNAL SEMILUNAR CARTILAGE OF THE KNEE-JOINT. 


By ROBERT OLLERENSHAW, MancuesTer. 


In my work in the orthopedic department of Salford Royal Hospital I have now met 
with three instances in which cystic changes had occurred in the external semilunar 
cartilage. The condition has been recorded previously by several German observers. 
In 1904 Ebner! reported one case in great detail ; in 1906 Schmidt? recorded a case, and 
in 1915 Riedel® described 6 cases upon which he had operated. Eden‘ also reported 2 
cases in 1911. In 1909 Mr. Furnivall, who was then a member of the honorary staff of 
the London Hospital, told me of a recent example and referred to another case with which 
he had dealt. He presented a specimen to the museum of the Royal College of Surgeons. 
I have examined this specimen, which shows precisely the same condition as is seen in 
my own cases. 

The museum catalogue describes it as follows: ‘‘ The chief portion of a right semi- 
lunar cartilage removed by operation from the knee-joint. Projecting from the outer 
attached border there is a somewhat hemispherical swelling which extends for about half 
an inch along the cartilage and attains a maximum eminence of half an inch. As seen 
in the divided surfaces, the swelling 
consists of a series of well-defined 
spaces which, in the recent state, 
were filled with a thick, transparent, 
mucoid material. The smallest spaces 
appear as clefts between the bundles 
of white fibrous tissue at the peri- 
phery of the fibrocartilage, and seem 
to have arisen from a mucoid soften- 
ing of the tissues and not in any way 
to be connected with the attached 
portions of synovial membrane. 
From a man, age 380, who slipped 
and fell, injuring the right knee four 
months before coming under observa- 
tion. About a month later he noticed 
a swelling on the outer side of the joint; this slowly increased and troubled him in 
walking ; it was especially uncomfortable at night and in the morning, without ever 
causing actual pain. On examination, there was found a swelling as large as a small 
filbert over the region of the external semilunar cartilage, just in front of the external 
lateral ligament: it was fixed to, and moved with, the tibia, and was unaffected by 
contraction of the biceps. The movements of the joint were smooth, and the other 
structures of the knee were normal. There was no affection of any other joint, and 
there was no history of gout or rheumatism. The parts shown were removed by longi- 
tudinal incision over the swelling. 

‘* The swelling was wholly inside the capsule of the joint. The wound healed by first 
intention, and the function of the joint was afterwards perfect.”’ 

Fig. 261 shows a drawing which Mr. Sewell has made of this specimen. The clinical 
history of all the cases seems to be similar; all have a history of an injury, usually 
not severe, with gradually increasing pain and lameness, and with the development of 


Fia. 261.—Specimen in R.C.S. Museum. 
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a swelling over the external cartilage about the junction of its anterior and middle thirds. 
The swelling is rounded, and varies in size from a half to one inch in diameter. It is 
tense but distinctly fluctuant. Fig. 262 is a drawing from a photograph of one of the cases, 
and shows the appearance and position of the tumour very well. 

My first patient, a man, age 40, had been operated upon eighteen months previously 
because of pain in the knee and the localized swelling. The cyst alone was removed. 
Six months later the swelling and pain recurred. A scar of an oblique incision over the 
anterior part of the cartilage was present. At operation I found that the cyst wall was 

: adherent to the skin scar of the 
2 first operation, and my incision 
opened up the cyst, from which a 
clear glycerin-like fluid escaped. 
I excised the whole cartilage with 
the cyst. 
The second and third cases, 
men of 20 and 26 years, showed 
-the same clinical picture, except 
that they had not been operated 
upon before, and in both of them 
the cartilage was removed with the 
cysts intact. The after-progress of 
all three cases was quite unevent- | 
ful, and all recovered full function 
with freedom from any discomfort. 
Figs. 263, 264, 265, and 266 illus- 
trate the specimens removed from 
these men. 
As to the pathology of the 
_ condition, I supposed at first that 
the cysts were probably the end- 
result of hemorrhage or were pro- 
duced by myxomatous degeneration 
of cartilage consequent on the 
trauma. Macroscopically the cysts 
are multilocular and appear to 
develop in the substance of the 
fibrocartilage near its outer border. 
They gradually enlarge and, taking 
the line of least resistance, project 
on the outer side. The lining is 
smooth and shining, and the con- 
tents are a clear mucoid material. 
Sections of the cartilage and cysts 
show, microscopically, a distinct 
lining to the cysts. The lining is 
a flattened endothelium similar to 
: the synovial membrane endothe- 
lium. The presence of this endothelial lining is entirely opposed to the idea of a 
degeneration cyst or a cyst following on a hemorrhage. In the drawing of the specimen 
shown in Fig. 263, the large cystic spaces are well shown. In the section of the cartilage 
itself, immediately below the cyst, a small space in the actual cartilage is to be seen. 
This appears to be an early cyst in the process of distention. Fig. 266 shows a large 
cyst occupying nearly the whole of the transverse section of the cartilage. This was 
part of the specimen taken from my first case, which had been operated upon eighteen 
months previously, and in which a recurrence had taken place. Fig. 267 illustrates 
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FIG. 263.—Specimen removed from second case. Note the smail cyst;developing in the cui surface of the fibrocartilage. 


Fic. 264.—Specimen from third case. 


266.—From first case. 

ing a large cystic space 

completely surrounded by fibro- 
cartilage. 


Fic. 265.—Specimen from third case. 
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the microscopical appearance of the cyst wall; the endothelial lining, with its nuclei, is 
well shown. 

Ebner states that the cysts in his case showed no evidence of endothelial lining. 
Endarteritis of vessels in the surrounding connective tissue was present, though whether 
as a result.of trauma or of pressure from the cysts he could not decide. In his case 
a yellow colour in the cartilage suggested degenerative changes. Schmidt found no 
endothelial lining in his specimen and no vascular changes. His case is particularly 
interesting, because he operated upon it three times before finally removing the carti- 
lage. At the first and second operations he removed the cysts alone, and recurrences 
followed in four and six months. 


Riedel had two recurrences in cases in which he simply removed the cysts. He 

remarks that in the case of wrist 

a ganglia spontaneous disappearance is 

Pr. ae not infrequent, but that such an 

ae occurrence has never been recorded 

in the case of cysts connected with 
the knee cartilage. 

In spite of this, Schmidt classifies 
these cysts as ganglia, defining a gan- 
glion as a cyst formed by the soften- 
ing of para-articular, tendinous, or 
periosteal tissues caused by colloid 
degeneration consequent on deficiency 
in nutrition following trauma. Riedel 
also refers to a case of Haehnel in 
which two operations for removal of 
cysts were each followed by recur- 
rence, and a third for removal of 
the cyst-bearing cartilage effected a 
cure. 

My own view is that the cysts 
are developmental in origin, due to 
small endothelial inclusions in the 

of the erst wall showing cartilage during its development, and 
Jenkins.) that trauma causes an irritation and 
a distention of the spaces. In the 

knee-joint the semilunar cartilages are developed in folds of synovial membrane which 
are derived from the interchondral disc, and it is not difficult to imagine that in the 
disappearance of the interchondral disc and its replacement by joint-cavity, capsule, and 
synovial membrane, small inclusions may occur in the folds of membrane in which the 
semilunar cartilages are ultimately developed. The lesion has occurred in the external 
cartilage in all of my three cases. It was also in the external cartilage in all the other 
reported cases. The explanation of this fact I am unable to determine. No instance of 
its occurrence in the internal cartilage has been reported. If trauma is a causative 
factor, it seems extraordinary that the inner cartilage, which is so frequently injured, 
should not be the seat of the lesion on most occasions. The pathological condition is 
obscure and interesting, and from the point of view of treatment the most important fact 
is that local removal of the cyst is frequently followed by recurrence, and that only a 
complete removal of the cyst-bearing cartilage provides a permanent cure. 
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ON A FURTHER SERIES OF 500 GOITRE OPERATIONS, WITH 
SPECIAL REFERENCE TO AFTER-RESULTS. 
By JAMES BERRY, Lonpon. 


A paper delivered before the Surgical Section of the Royal Society of Medicine, Jan. 5, 1921. 


Ir is, in my opinion, the duty of every surgeon who enjoys unusual opportunitieS of 
performing large numbers of any particular surgical operation, to publish from time to 
time details of his cases with, so far as he can, an accurate record of his results, both 
immediate and remote. Any complications that have occurred, any improvement or 
alteration in his practice, any mistake that has been made—in short, any lesson that he 
has learnt from the study of his cases—should be made available for the benefit of others 
who have to deal with similar cases. 

In the following pages I propose to give, as far as space will allow me, an account of 
all the cases in which I have removed any portion of the thyroid gland during the period 
from Jan. 1, 1913, to Dec. 31, 1919. These operations, five hundred in number (Nos. 752-— 
1251),* form a direct continuation of previous series which have been already published 
elsewhere. 

The 87 operations which I have performed from the beginning of 1920 up to the 
present time, being too recent for my present purpose, have not been included in this series, 
although I make use of one or two of these to illustrate special points.{ On the other 
hand, 24 cases of operation for exophthalmic goitre performed during 1913 and already 
published in detail in the British JoURNAL OF SuRGERY § are necessarily included in the 
present series. 


I. SEX AND AGE INCIDENCE. 


Table I.—Srx aND AGE INCIDENCE OF THE SERIES OF 500 Cases (No. 752-1251 inclusive ||). 


MALES FEMALES 

70-75 7 70 and over 

Total males 63 Total females 437 


The youngest patients were five girls aged 14, the subjects of parenchymatous goitre, 
rapidly growing, causing dyspneea, and failing to respond to medical treatment. In all 


* Performed upon 496 patients: one malignant, one exophthalmic, and two others having been 
operated upon twice. 
¢ Proc. Roy. Soc. Med., 1907, Dec. ; Trans. Med. Soc. Lond. vol. xxxvi; Lancet, 1913, March ; and else- 
where. 
¢ The figures used to illustrate this paper are also, in some instances, taken from cases before or after 
the present series, as will be seen from the accompanying reference numbers. Owing to war troubles (want 
of preserving fluid and jars, and other reasons), a large number of the actual specimens of this series, including 
some of the most important, were thrown away without my knowledge. 

§ Brit. Jour. Surg., 1914, i, No. 4, p. 699. 

|| These numbers refer to operations for the removal of goitre, and form part of a consecutive series 
from the year 1888, when No. 1 was performed. 
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cases the goitre was of considerable size: in one 
the portion removed weighed 11} oz. ; all made 
good recoveries and are quite well now. 

Operations in children below the age of 
puberty are hardly ever necessary, and on 
account of the danger of interfering with sub- 
sequent growth and nutrition they should 
never be undertaken except for some very 
urgent reason. Operations for mere deformity 
in children are in my opinion quite unjustifi- 
able. On the other hand, parenchymatous 
goitres at or about the age of puberty and 
later, if growing rapidly and causing really 
serious stridor and dyspnoea, often urgently 
demand operation if they do not yield to 
medical treatment. The trachea in such cases 
is so soft that it can easily be fatally occluded 
by a double goitre, especially if the lower part 
of the latter be situated low down behind the 
sternum, as it so often is. 

The youngest among the male patients were 


FIG. 268.—No. '776. Parenchymatous goitre two boys, age 15; the cases were exactly 


causing dyspnea. F.,age 14. Resection-extirpa- 
tion of R. lobe. Weight of portion removed 7 oz. similar to the preceding. 


The oldest female pa- 
tient in this series was a 
lady, age 66, with dyspneea 
and tachycardia, from whom 
an old, partly calcified, 
adenoparenchymatous goitre 
weighing 4 oz. was removed, 
with complete relief. 

Among the male _pa- 
tients, seven were 70 
years of age or over; all 
made good recoveries; in 
most of these the tumours 
were large and _ unilateral, 
with much displacement of 
the trachea. and larynx. 
One of these patients, age 
74, had first consulted me 
thirteen years previously on 
account of a cystic tumour 
as large as an orange, but 
had postponed operation 
until a huge tumour occupied 
the whole of the right side 
of the neck, displacing the 
larynx and trachea so much 
that he had had alarming 
attacks of suffocation, which 
drove him to operation. The 
thick-walled cyst, which was FIG. 269.—No. 103. Old cystic adenoma with thick fibrous and calcified wall. 


: . Interior was filled with broken-down blood-clot and colloid. Removed from a 
removed without difficulty, doctor, age 60. (R. Free Hosp. Mus.—xxii. 48.) 
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contained a pint of brown, porridge-like material, a mixture of colloid and old blood-clot 
with much cholesterin. ey 

The oldest patient of the series, a minister, age 75, was operated upon nearly five years 
ago for a retroclavicular goitre causing much stridor and dyspneea. The tumour weighed 
over half a pound. The patient is now hale and hearty at 80. Another patient, a man 
of 78, with a solid, largely calcified, adenomatous mass of many years’ duration, weighing 
22} oz., is in excellent health at the age of 80. His wound healed per primam, the 
highest temperature after operation having been 99-8°. 

The removal by resection-enucleation of these large prominent unilateral tumours 
in old people is, in my experience, a very satisfactory operation. The tumours are often 
old tough-walled cysts ; the removal involves but little interference with the thyroid gland 
tissue itself; the vessels are usually very easily secured ; provided the strictest attention 
be paid to asepsis, to the complete arrest of all hemorrhage—even the most trifling oozing 
—and the wound be drained for at least a few hours, the results are very satisfactory. 


II. PROPORTION OF HOSPITAL TO PRIVATE CASES. 


Table II. 
— 256 


—— 244 


Total 500 


It will be seen from the above table that the number of hospital and private patients 
were about equal, nor was there, on the whole, much difference between the severity of 
the cases in the two classes. Only among the exophthalmic goitres did the hospital cases 
(50) considerably exceed the private (29), doubtless owing to the fact that hospital patients 
are less able to afford prolonged rest and medical treatment, and therefore come earlier 
and more readily to operation. 


Ill. NATURE OF THE GOITRE. 


Table III. 
Encapsuled :— 
Pure cyst a's 1 
— 198 
Non-encapsuled :— 
Inflammation (acute or chronic) 3 
— 302 


500 


Total 


It may be admitted at once that the above classification is, pathologically, not strictly 
accurate ; but it is convenient clinically. The term parenchymatous used here for the 
uniform enlargement of the gland with distention of all the vesicles—the commonest goitre 
of young people—is a well-established term difficult to replace by any more exact, and 
pathologically more correct, expression. 

The term adenoparenchymatous is used loosely for the more lobulated, and often 
nodular, goitres of middle-aged and elderly people in which, embedded in the midst of 
parenchymatous goitre-tissue, there are encapsuled masses of atypical thyroid tissue, 
sometimes solid, but often breaking down into cysts. Sometimes these masses are true 
adenomata, more often they are not. 


FIG, 272, a and b.—No. 1238. (a) Parenchymato.s goitre, 30 years’ duration, with some adenomata, (0) Side view. 
Treated by bilateral resection-extirpation. Nine-tentis of R. lobe three-quarters of L. Weight 22 oz. 


Fie. 273.—Section cf part of the above. (Photos by Miss G. Mattl.ews.) 
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Fig. 274, a and b.—No. 993. (a) Adenoparenchymatous goitre causing dyspnoea and considerable distention of 
veins at root of neck. F., age 27. (b) Side view. Extirpation of R.lobe. Weight 12}0z. Six years later remaining 
lobe} had enlarged considerably. 


FiG. 275.—Section through goitre removed from preceding. Lobulation and fibrosis more advanced than in 
Fig. 271, No. 1313. Solid adenomatous masses in various parts. 
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Pure cyst is a term used for a single cyst with smooth lining like a hydrocele, a some- 
what rare condition compared with the much more common form of cyst which is formed 
by the breaking down of a previously solid encapsuled adenoma, the remains of which can 
generally be seen adhering to the interior of the cyst wall. The distinction is clinically 
of some importance, since it is the soft vascular tissue in the interior of the common 
thyroid cystic adenoma that is so likely to give rise to intracystic hemorrhage, occurring 
spontaneously or after slight injury. 


FIG. 276.—No. 918. Adenoparenchymatous goitre causing dyspnoea. F., age 37. Bilateral resection-extirpation. 
Weight 18 oz. 


FIG. 277, a and b.—No. 989. (a) Old parenchymatous goitre causing dyspnoea. M., age 50. (6) Side view. 
Extirpation of most of L. and lower half of R. lobe. Weight 8} cz. 


In a large number of the encapsuled tumours removed there was abundant evidence 
of recent or old hemorrhage having occurred before operation. But this very rarely occurs 
in parenchymatous goitre. : 

It is usually quite easy to make a differential diagnosis between encapsuled and non- 
encapsuled thyroid tumours, a matter of much importance as regards the question of 
operation. On the other hand, to say definitely that an encapsuled tumour is wholly cystic 
or wholly solid, or partly one and partly the other, is usually impossible ; but from the 
point of view of operative interference this is a matter of comparatively little importance, 
since both have to be treated in a similar manner. 

The three cases of inflammation are of sufficient interest to be given in detail. 
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Case 1.—A suppurating cyst as large as a small walnut in a lady, age 37; only a few days 
prior to operation she had first noticed a smooth, hard, movable swelling in the neck, the most 
prominent feature being pain. On removal it proved to be an old cystic adenoma containing 
thin purulent fluid; the tumour was freely removed, the wound drained for two days, and a 
rapid recovery ensued. Two and a half years later she wrote to say that she had been quite well 
ever since. 


Case 2.—A married lady, age 36, who had had a rounded lump in the neck for about two 
years. It was about as large as a pigeon’s egg, and as she gave a history of its having varied a 
good deal in size, it was thought to be an ordinary cystic adenoma. As it was not causing any 
trouble, I at first advised against any operation; but as she came back later complaining of a 


FIG. 278.—No. 262. Adenoparenchymatous goitre removed for dyspnea. At upper pole is a 
well-encapsuled cystic adenoma. F., age 42. Weight 6 oz. 


good deal of pain, the tumour was removed. It proved to be a solid, non-encapsuled mass involv- 
ing the whole of the left thyroid lobe, which was removed. It consisted almost entirely of chronic 
inflammatory tissue of a pale yellowish colour, without colloid and without any evidence of actual 
suppuration. 

The wound healed apparently per primam, and she left the home at the end of a week. Sub- 
sequently suppuration occurred and the wound had to be reopened on two occasions ; it did not 
finally heal until two months after the operation. 


In neither of these cases was the cause of the inflammation clearly ascertained. 


Case 3.—This case was that of a lady doctor, age about 46, who underwent removal of the 
right thyroid lobe for what was probably an early stage of so-called ‘canceriform’ primary chronic 
inflammation (Riedel’s disease). The patient came complaining of a painful lump in the neck 
of two months’ duration. It was obviously thyroid, and not much larger than a hazel-nut. It 
was hard and knobby, and did not move quite so freely upon the larynx as an ordinary innocent 
tumour of the thyroid should. There was no dyspneea, dysphonia, or dysphagia, and the only 
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symptom was a certain amount of pain on both sides of the neck. It was thought to be prob- 
ably a small cyst in the middle of an old and hitherto unnoticed goitre, especially as two other 
members of her family were known to have goitres. But in view of the serious possibility of the 
case being one of early malignancy, the right lobe was removed, the operation presenting no 
difficulty of any kind. . 

The pathological report (by Dr. Helen Chambers) was: ‘* The outer surface is smooth and 
somewhat white and opaque. On section, the tissue is white and firm and contains numerous 
white, narrow, fibrous strands passing through it in all directions. No colloid can be seen. The 
macroscopic appearance suggests a chronic inflammatory condition of the thyroid gland. On 


Fic. 279 a and b.—No. 1261. (a) Adenoparenchymatous goitre, 28 vears’ duration. (b) Side view. Bilateral resection- 
extirpation for bulk, deformity, and dyspnea. F., age 48... Weight 19 0z. (Photos. by Miss B. Rickard.) 


FIG. 280 c.—The same patient as in Fig. 279, one year after operation. 


microscopic examination no normal tissue can be found. The section shows chronic inflammatory 
changes, and it is certainly not a malignant growth. . . . . The cause of the inflammatory condi- 
tion is not evident ”’. 

The opposite lobe appeared to be quite healthy. The wound healed at once. Five months 
later the patient wrote that she had been quite well ever since the operation. Three weeks ago 
(64 years after the operation) she wrote from abroad that her “health has been and is excellent”, 
and that there is no sign of any recurrence. She adds the interesting note that a sister of hers 
who had kad a goitre since childhood has recently died of malignant disease of the thyroid. 


True Exophthalmic Goitre.—In this c'ass (79 operations on 78 patients) have been 
placed only those cases in which not only the clinical symptoms, but also the naked-eye 
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FIG 281.--Section through right lobe of No. 1261, showing much FIG. 282.—Section through left lobe of No. 1261, showing a large 
old fibrosis, cavity which contained broken-down blood-clot and colloid. 


FIG. 283, a and b.—No. 867. F., ace 25. («u) Typical exophthalmic goitre, 4 years’ duration. (6) Side view. 
Treated by extirpation of right lobe. 
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and microscopic appearances of the disease, were quite characteristic. There was, how- 
| ever, one doubtful exception in which for some unexplained reason the pathological report 
received apparently failed to confirm the clinical diagnosis, which appeared to admit of 
no reasonable doubt. 


FIG. 285.—-No. 1265. Part of a papilliferous carcinoma | 
removed from a man, age 57. 
(R Free Hosp. Mus.—Ea. Pb. 402.) 
FIG 284.—Nos. 1029 and 1315. Typical exophthalmic $ 
goitre removed from lady, age 29. Weight 4 oz. 


Cases of ‘ false’ exophthalmic goitre, 
that is, of tachycardia, tremor, etc., 
without exophthalmos, and mostly with 
unilateral tumours, have been rigidly 
excluded from this class. In some of 
these cases, the apparent symptoms of 
Graves’ disease, especially the palpitation 
and tachycardia, would appear to have 
been caused by long-continued and ex- 
cessive administration of thyroid-gland 
preparations. The inclusion of such cases 
among those of true exophthalmic would 
be, in my opinion, quite misleading, 
although it is often done. 

Malignant and P apilliferous.— This FIG. 286.—No. 1140. Spheroidal-celled carcinoma removed 
group of 12 patients (13 operations, one from F., age 65. (R. Free Hosp. Mus,—-Ea. Rb. 426.) 
patient with papilliferous carcinoma hav- 
ing been operated upon twice within the period) includes tumours of very different 
degrees of malignancy, from papilliferous carcinoma and one endothelioma, with histories 
extending over several years, to a suppurating sarcoma with a total duration of six months. 
Two were sarcomata, one was not definitely determined, and the rest. were carcinomata. 
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IV. PRINCIPAL REASONS FOR OPERATION. 


Table IV. 


Dyspnea . .. 274 of which 1] died 
Discomfort, deformity, and slight dyspnoea 99 0 

Deformity 

True exophthalmic goitre 

Malignant and papilliferous 

Suspected malignancy 

Primary chronic inflammation. 

Palpitation, nervousness, ete. -» (glycosuria) 


Total 500 


Dyspnea.—It will be seen by the table that by far the most common and important 
reason for which operation was undertaken was dyspnoea. I have never declined to attempt 
the removal of any innocent goitre on account of the mere severity of the dyspnoea; in 
many of the cases there was a very high degree of dyspnea ; often it had existed for years 
and led to serious complications such as dilatation of the heart, tachycardia, and chronic 
lung complications. Many of the patients were quite unable to lie down, and had to be 

operated upon in the semi-recumbent posi- 
tion. In the great majority of cases the 
dyspnoea was not so extreme, although prac- 
tically always enough to cause the patient 
considerable distress. In this series there has 
been no such theatrical case as that of the 
girl, age 14, upon whom in 1901 I had to do 
a hurried bilateral extirpation as she lay in 
bed, quite unconscious from impending suffo- 
cation, which had supervened suddenly in the 
middle of the night.* On the other hand, I 
have to record an unfortunate case which is 
not in this series, although it ought to have 
been, and I wish it had been. It was that 
of a man, age 20, admitted to the Royal 
Free Hospital, Feb. 8, 1914, with a large 
soft parenchymatous goitre of five years’ 
duration, which for eighteen months or more 
had caused gradually increasing dyspnoea. It 
was thought that he would improve and be 
in a better condition for operation after a day 
or two of rest in bed, as such cases usually 
are. He passed a fairly comfortable night, 
but in the early morning sudden suffocation 
occurred, and he was dead before even the 
house surgeon could reach him. In this case 
it was an error of judgement on my part not 
to have operated directly I saw the patient, 
in which case I should doubtless have saved 
his life. The goitre, which is seen from 
Fie, 287.—View from behind of a large parenchy- behind in Fig. 287, was symmetrically bilateral 


a man with chronic dyspnoea, age 20, who died of lobes just meeting behind the pharynx and 


P i ly i i 
cesophagus. The trachea was compressed 


* Case 136, Lancet, 1902, i, 1227, and Proc. Roy. Soc. Med., 1907, Nov. 12, 39. This patient has recently 
been seen by me and is in excellent health. 
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laterally in the usual manner for nearly 2 in., the lumen being a mere chink. The goitre, 
after removal from the body together with the larynx and trachea, weighed 26} oz. 

In no case during this period of seven years have I performed a tracheotomy for 
innocent goitre, holding as I do very strongly that removal of the source of pressure, 
namely the goitre, is a far more satisfactory proceeding than mere tracheotomy. There 
are, of course, cases in which the operator, owing to circumstances which preclude the 
possibility of doing a clean thyroidectomy, may be compelled to attempt a tracheotomy 
under conditions of extreme urgency. 

Tracheotomy for suffocating goitre is apt to be a difficult proceeding, and far more 
dangerous to life, owing to septic complications, than a clean thyroidectomy performed 
under proper conditions. The trachea is often deeply buried under the mass of goitre ; 
it may be much displaced and difficult to find; the constricted region of the trachea 
may be, and often is, behind the sternum. The dyspnoea of goitre being due, 
not to spasm of the larynx, but to direct pressure upon the trachea, is not relieved 
by merely opening the larynx or the upper part of the trachea. It is generally 
quite impossible to reach the trachea below the constriction, and if the trachea be 
opened above it, an unusually long tube (such as Koenig’s), which is not always at 
hand, must be employed. Our museums and surgical literature abound in illustrations 
of futile attempts to perform tracheotomy under such conditions. When it has been 
successfully performed, the mortality is considerable, and the patient still has the goitre 
pressing upon his trachea. 

In cases of high degree of dyspnceea the operator will nevertheless do well to have 
tracheotomy dilators and a long tube at hand in case he may have to use them during the 
performance of the operation. There have been awkward moments during many of the 
more severe of my operations, especially during the dislocation of the tumour, when it 
has seemed that tracheotomy might become necessary. Even after the goitre has been 
removed, there is sometimes a danger of tracheal collapse. I have occasionally had to 
watch a flattened trachea for some little time after removal of the goitre before I ventured 
to close the wound over an unopened trachea. Fortunately many of the most severe cases 
of acute dyspnoea occur in young subjects with bilateral compression, in whom the trachea 
still retains much of its normal elasticity. In such cases the flattened trachea very quickly 
recovers from its compression. In older people recovery is much more slow, but the degree 
of compression is usually not so great. 

An important point may here be insisted upon, which is, that in the case of bilateral 
compression of the trachea, the removal of one lobe alone may be quite insufficient to 
relieve the dyspnoea, indeed may even make it worse. The bilaterally-compressed scabbard- 
shaped trachea, so long as it remains in the middle line, may permit the passage of 
sufficient air to keep the patient alive. But remove one lobe, and the opposite lobe 
immediately pushes the trachea away from the middle line, bends it, and produces a kink 
which may easily lead to a fatal suffocation. 

I would venture to lay down a rule that in cases of bilateral goitre with high degrees 
of dyspneea, it is often dangerous to be content with a unilateral operation. After one 
lobe, or the major portion of it, has been removed, the operator should always examine 
the condition of the trachea and of the opposite lobe very carefully, and be prepared if 
necessary to remove also the lower portion of the latter. Much depends naturally upon 
the degree of stenosis, and the skill and judgement of the operator. 

Another point with regard to dyspnoea which is sometimes overlooked, but which 
is of much practical importance, is this, that it is by no means the most prominent or the 
most obvious portion of the goitre that is the real cause of the dyspnoea. There are many 
cases in the present series in which an obvious, prominent, apparently unilateral goitre 
was considered by the patient, and sometimes even by his doctor, to be the cause of the 
severe dyspnoea from which he was suffering. Nevertheless in these cases it has often 
been the opposite lobe that has been the real offender, and which is the one that requires 
removal, lying deeply, perhaps even wholly unsuspected, behind the sternum or in the 
thorax. The key to the position in such cases is to be found in a careful examination of 
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the root of the neck, where the top of the offending mass can often be felt ; or in observa- 
tion of the exact position of the trachea, displaced away from the source of pressure. In 
some cases an 2-ray examination, if it can be obtained, may be most useful, showing as it 
may do, not only the deeper portion of the goitre, but the position of the trachea, which 
shows up as a band of light in the skiagram. An inexperienced operator may easily remove 
the wrong half of the goitre. 


FIG. 288.—No. 1338. Skiagram of a comparatively small left-sided, almost wholly intrathoracic goitre, showing 
the trachea, which appears as a band of light, displaced to the (patient’s) right. In the neck a right-sided goitre bends 
trachea slightly to left inan gs shape. M., age 54. (See also FIGS. 289 and 290). Skiagram was taken the day before 
removal of the intrathoracic portion, which weighed 6 oz. 


If a parenchymatous goitre in a young subject—that is, a goitre uniformly enlarged 
in all parts—presents one lobe which is much more prominent than the other, it is nearly 
always the least prominent, that is the deeper, lobe that most urgently demands removal. 
Similarly in older subjects, if a large rounded prominent mass fairly high up in the neck is 
accompanied by serious dyspneea, it will often be found that the true cause of the dyspneea 
lies in an enlargement of one or other inferior horn which lies jammed in the upper opening 
of the thorax. A typical example, from among many, may be cited. 


A retired merchant, age 70, was sent to me in 1918 with a history that for several years he 
had had some difficulty in breathing, together with tachycardia. Both symptoms had become 
much worse in the last few months. Recently he had been treated for “heart disease’ in a nursing 
home for twelve weeks without much benefit. A right-sided goitre as large as a hen’s egg, fairly 
high up in the neck, was then supposed to be the cause of his trouble, and it had been suggested 
that the removal of this would benefit him. When, shortly afterwards, he came to me, it was 
obvious that the real cause of all his trouble was an old left-sided goitre jammed in the upper 
opening of the thorax. The top of this could easily be felt when the head was extended and the 
goitre thus drawn up. His heart, examined for me by Dr. Strickland Goodall, showed the usual 
dilatation so often seen with chronic goitre, extreme irregularity, and auricular fibrillation. After 
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Fig. 289, a@ and b.—No. 1338. Bilateral goitre, right side cervical, left side almost wholly intrathoracic. ™M., 
age 54, who had sutfered for some years from increasing paroxysmal dyspnoea. (@) Condition when at rest. 
(b) Condition when straining, the top of the intrathoracic portion then rising into the root of the neck. } 


Fig. 290.—No. 1538. Teft-sided intrathoracic tumour removed by extirpation from the preceding. 
Adenoparenchymatous, with some calcification of lower horn. Weight of intrathoracic portion 53 oz. 
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giving him a few days’ rest in bed in a nursing home and some treatment with digitalis, I removed 
the left-sided intrathoracic goitre, about as large as an orange. It had evidently been there for 
many years, as it was largely fibrotic. The recent enlargement was due to the accumulation of 
some fluid within it. The patient made a rapid recovery, and was able to leave the home a fort- 
night after the operation, with his wound soundly healed. His heart gradually recovered its tone, 
and he is now in good health with a regular quiet pulse. He is able to rush about the country 
and make long political speeches without effort. 

Discomfort, Deformity, and Slight Dyspnoea.—In this group, which comprises one- 
fifth of all the cases, are included those in which- the goitre, mostly unilateral, was 
removed partly on the ground of discomfort produced by pressure, and partly because 
of the deformity, often very considerable. Really severe dyspnoea was not present in 
these cases, although in many of them the steady growth made it probable that serious 
dyspnoea would occur later if no operation were undertaken. In most of them slight 
dyspnoea occurred on exertion, and many had other symptoms such as tachycardia, 

palpitation, dysphagia, and various nervous 
symptoms. It was noticeable that many of 
these patients, who before the operation had 
not complained of dyspnoea, volunteered after- 
wards the remark that they could breathe much 
better than before. A large number also stated 
that, besides enjoying freedom from _ local 
symptoms, their general health had improved 
very much. Those who were below the normal 
weight before the operation—and most patients 
with such goitres are thin—usually regained it 
afterwards. In this group comes the patient 
from whom the largest goitre in the whole 
series was removed. He was a young man, 
age 21, who had had for several years a gradu- 
ally enlarging parenchymatous goitre which 
caused him much discomfort, mainly from its 
bulk and weight. Nearly the whole of the 
right lobe, together with four-fifths of the left, 
were removed without difficulty. The total 
weight of the parts removed was 3 Ib. 02 oz. 
(R. 274 0z., L. 21} 0z.). He made a rapid and 
excellent recovery, and was subsequently for 
Fig. 291.—No. 1019. Patient, age 21, about 3 years three active service in the te 
after bilateral extirpation for discomfort, bulk, and which he has only recently quitted. Fig. 291 
weight, of a parenchymatous goitre weighing. 3 lb. and . iio 
3 oz. ‘(The largest of this series.) shows his condition some three or four years 
after the operation. ; 
_ Deformity. i inly for deformity (hospital 
cases 5, private 12). Two patients were men, the rest women. All except four were under 
40 years ; of these, one was a man, age 50, with a very unsightly lump as big as a golf-ball, 
situated directly in front of the larynx ; the other a man, age 73, with a very large mass 
which weighed 22 oz. after removal. All the tumours were unilateral, and most were of 
various sizes from that of a walnut to that of a goose’s egg. In all cases the wounds healed 
by primary union, and the patients were all quite well when last seen or heard of, one only 
three months, the rest from two to seven years, after the operation. Operation is never 
performed for mere deformity for small or moderate-sized parenchymatous goitres. Such 
cases are best treated by medical means, which should include a search for, and if possible 
removal of, the primary source of trouble. 

True Exophthalmic Goitre.—The reason for operation in all these cases was the 
existence of well-marked clinical symptoms of Graves’ disease, and not the presence of the 
local trouble. Marked dyspncea was not present in any case, and even slight dyspnoea was 
wholly absent from most. It is not necessary to dwell: further upon the well-known 
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symptoms of the disease, to which, moreover, allusion has already been made in _ the 
preceding section. 

Malignant and Papilliferous.—In this class have been placed together, for con- 
venience, all cases which were proved to be of this nature, although the principal reason 
for the operation was not necessarily a definite diagnosis of malignancy. In one case of 
a large solid adenocarcinomatous tumour, for instance, dyspnoea was the primary cause 
of the operation ; in another it was pain ; in the third it was the presence of spontaneous 
suppuration that demanded operation. Out of a large number of cases of malignant disease 
seen during the period, only twelve cases were submitted to operation. One case of 
papilliferous carcinoma underwent two operations. 

Suspected Malignancy.—The 5 cases of this group were all elderly people (3 women, 

2 men), whose ages were from 46 
to 61. All had comparatively 
small tumours, with a_ history, 
sometimes afterwards proved to 
be erroneous, of short duration. 
None were definitely diagnosed as 
malignant ; indeed in none was it 
thought that malignancy was very 
likely to exist. But in each case 
there was some point which made 
it very difficult to say that the 
case was not one of an early stage 
of malignancy, and it seemed 
better to subject the patient to 
the trivial risk of a small and 
easy operation rather than to 
leave the tumour, especially as 
all the patients were alarmed and 
anxious for operation. In one 
case it was paralysis of the 
sympathetic nerve and _ slight 
dysphagia, in another unusual 
hardness and_ irregularity, in 
another a small hard lump at the 
back and inner part of the gland 
causing discomfort and pain, in 
the other two hardness with very 
short history, that led to the 
operation. All made excellent re- 
coveries and are known to be 
quite well at the present time. 


During the same period many FIG. 292.—No. 1275. Solid adenoma showing the common star- 
eases have been sent to me with shaped central fibrous mass, with commencing calcification. Weight 


: ¢ iis 9} oz. F., age 43. Removed on account of discomfort and slight 
a diagnosis or a_ suspicion of dyspnea. (R. Free Hosp. Mus.—Ea. Cg. 9030.) 
malignancy in which I was able 
to state definitely from the physical characters of the tumours, and the history, that 
the disease was non-malignant and that no operation was necessary. In none of these 
cases, so far as I am aware, did malignancy subsequently develop. 

There is another important class of case, however, that deserves special mention. It 
is not uncommon for an elderly patient with a large, often bilateral, hard, and somewhat 
fixed goitre to give an indefinite history of the occurrence recently of symptoms such 
as slight pain, slight enlargement, or some vague feeling of discomfort which raises a 
suspicion, but merely a suspicion, of the supervention of malignancy. In such cases, in 
the absence of any of the more definite signs of malignancy, such as recurrent laryngeal 
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paralysis, marked dysphagia, adhesion to neighbouring structures, etc., it may be impossible 
to say more than that the disease may possibly be malignant. In such cases of elderly 
patients whose general health is quite good and who are not suffering from any local 
trouble due to the goitre, it is generally unwise in my opinion to subject them to what must 
necessarily be an extensive and severe operation which will probably prove to have been 
quite unnecessary. Frequently the symptoms are due to the development of a small cyst 
or a little hemorrhage in the depths of the tumour, for which it is quite unnecessary to do 
any large operation. 
In a certain number of such cases there may really be malignant disease, and, if it 
could be diagnosed with certainty, even a large and dangerous operation. would be quite 
justifiable. The treatment must 
depend upon the judgement and 
experience of the individual sur- 
geon, the severity of the proposed 
operation, and the probability of 
the patient being really benefited 
by it. For it must not be for- 
gotten that sometimes very ex- 
tensive malignancy exists without 
any pain or any of the other 
ordinary clinical manifestations. 
The disease may be found to be 
wholly inoperable owing to infil- 
tration of the deeper structures, 
while the patient’s general health 
is still perfectly good. To oper- 
ate on such a case often means 
putting the patient at once into 
a condition of grave discomfort 
and danger from which he will 
probably never recover. If not 
operated upon, he may enjoy 
many months or even a year or 
_ two of comparative health and 
comfort. 

A very important point to 
consider before undertaking an 
operation for the removal of a 
supposed undoubted malignant 
goitre is whether the gland 
moves, not only on swallowing, 
but also upon the larynx and 


FIG. 293.—No. 1256. Left lobe bilateral adenoparenchymatous goitre trachea. Many a malignant 
showing extensive central calcification. F., age 47. Partial bilateral goitre which moves quite freely 


extirpation for increasing bulk and discomfort. Weight 12} oz. 

(R. Free Hosp. Mus.—Ea. Cg. 9035.) up and down with the larynx 
and trachea will be found at the 
operation to be so hopelessly incorporated with the trachea, and possibly also with the 
cesophagus, as to render satisfactory removal out of the question and the operation per- 
fectly futile. On many occasions I have known want of attention to this point to have 
induced young surgeons (including myself, in the past) to embark upon useless and 

unjustifiable operations which had much better not have been attempted. 

Out of many cases that illustrate the above points I will cite briefly two :— 


Case 1—In March, 1919, a lady, age 72, who had had a goitre for at least twenty-five 
years, was brought to me because she thought that in the last three months it had grown a little 
larger, and had caused a little discomfort. There was no loss of flesh, no dysphagia, dysphonia, 
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or dyspnoea, nor any other certain sign or symptom of malignant disease. The thyroid presented 
itself as a very hard bilateral mass low down in the neck, each lobe being as large as a hen’s egg. 
The mass moved freely with the larynx and trachea, but could not be moved freely upon the 
trachea. I told the doctor that there was a very strong suspicion of malignancy in this case, 
although I could not be absolutely certain, as there was no definite evidence of the tumour having 
altered in size or consistency for many years, and that it was possible that it might be merely an 
old calcified or fibrotic goitre of long standing. What was quite certain, however, was that 
‘** whatever it is, no operation is desirable : if it is malignant, operation is out of the question on 
account of the extent of the disease; if it is non-malignant, no operation at all is necessary ”’. 
Two months later the tumour was a little larger, but the feeling of discomfort had almost gone. 
The diagnosis of carcinoma was now fairly certain. From time to time I heard of her, that she 
was able to get about and enjoy life, but that the tumour was slowly growing, although causing 
no fresh symptoms. 

In October, 1920, nineteen months after I first saw her, she was brought to me again. She 
was still able to get about, and was not suffering to any great extent; The tumour had now 
grown to the size of a man’s fist. It was irregularly hard and knobby ; the carotid artery was 
not palpable. There was still no dysphagia or dyspnoea, but there was a little jirritative cough. 
The general condition was still good, but the patient was pale, and it was evident that she was 
beginning to fail. I heard from her doctor recently that a few weeks later she got very rapidly 


worse, and that she died just a week ago, 21 months after I first saw her, without having had 


any serious suffering or discomfort until within the last few weeks. The post-mortem showed 
an extensive carcinoma. 


On the other hand, a year later, in March 1920, an almost exactly similar case was 
brought to me by another doctor. , 


Case 2.—This patient was a lady, age 59, who had had a bilateral goitre for many years—at. 


least seven—and, according to her husband, probably about twenty years. For about. three 


months she had complained of some laryngitis and cough, but she had no pain, dysphagia, or- 


dyspneea. Both lobes of the thyroid were enlarged, on one side to that of a hen’s egg, on-the 


other to twice that size ; as in the previous case, the tumour was low down in the neck; it moved, 


freely with the trachea, but not upon it. The carotid artery could easily be felt on one side but 


not on the other. This was the most definite point in favour of malignancy. As before, the: 


diagnosis lay between old adenoparenchymatous goitre and malignancy supervening upon:an 


old innocent goitre, although in this case I was inclined to take a somewhat more hopeful view. 


of the case, in spite of the condition of the carotid artery. My notes record that “ if the tumour 
is malignant, curative operation is out of the question; if innocent, the symptoms are not bad 
enough to demand operation”’. It was arranged that she should see me again in three months’ 
time, or sooner if necessary. Before the expiration of that time, however, I heard that she was 
dead. On making inquiries, I learnt that, upon the advice of a friend, she had subsequently con- 
sulted another surgeon who had been bold enough to advise and to attempt removal, which was 
performed six weeks after I saw her. The doctor has kindly given me a full account of the opera- 
tion, which presented great difficulties. ‘‘ Owing to the isthmus being very adherent, in raising 
this, the trachea got torn. . . . a foetid bronchitis supervened ”, and the patient died of this six 
weeks later. The removal was stated to have been “* probably incomplete”. It is only fair to 
add that I am informed that in the interval which elapsed after I saw the patient dyspnoea seems 
to have developed, and some such operation as tracheotomy may have been desirable. But on 
the other hand the condition, which was hopelessly inoperable as regards any prospect of cure when 
I saw the patient, is not likely to have been any more favourable six weeks later. The case is 
one which young and confident operators will do well to remember. a 


Primary Chronic Inflammation.—The case showing this condition has already 
been fully described in Section III. 

Palpitation, Nervousness, etc.—The 12 cases included in this class are instances of 
what, for want of a better term, I am in the habit of calling ‘false’ exophthalmic goitre. 
They are very common. Many others presenting similar symptoms might also have been 
placed here, but have been put under dyspneea, or elsewhere, since this was the main reason 
for the operation. These cases, although often classed as ‘exophthalmic goitre’, ought, 
in my opinion, not to be so called. They do not develop exophthalmos, although they 
may present nearly all the other symptoms of that disease ; the gland after removal does 
not present the appearances characteristic of that disease. What is still more important, 
operations upon them do not carry with them the same risk, or anything approaching the 
risk, of the operation for true Graves’ disease. 

I am not speaking of the so-called Basedowified goitre, cases in which to an old simple 
goitre have been added all the signs and symptoms of true Graves’ disease. Such cases, 
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in my experience not very common, are really cases of true Graves’ disease, and are 
accompanied not only by exophthalmos, but by the characteristic pathological appearances 
of that disease, which are seen in the gland side by side with the evidence of the old pre- 
existing goitre, whatever its nature. 
The cases in the class which I am now describing are ordinary goitres, generally uni- 
. lateral, often simple adenomata or cysts, sometimes parenchymatous, but which do not 
present exophthalmos or the pathological appearances of Graves’ disease. The term 
‘thyrotoxic’ adenoma is often applied to them, but I am not at all sure that the theory 
which this name implies is a correct one, although it may be. What is important clinically 
is that the removal of the tumour, which is generally a simple operation, and practically 
as safe as that for ordinary goitre, will usually result in the patient quickly losing all her 
unpleasant symptoms and being completely restored to health, which is by no means 
always the case after operations for true exophthalmic goitre. 

There are, of course, exceptional cases which are difficult to classify, especially in the 
early stages, but on the whole the three groups that I have mentioned are fairly well 
defined and easily separable from each other. 

The following may be cited as a typical example of the class of ‘false’ Graves’ 
disease :— 


No. 957.—Mrs. H., age 35, had had for ten years a right-sided goitre, and for five years had 
been subject to palpitation. She had had no serious dyspneea, but had lost weight considerably of 
late. There was no exophthalmos, and she had not had diarrhoea. The heart was slightly dilated 
and the pulse quick and irregular. 

In July, 1914, the tumour was removed by resection-enucleation without any difficulty. It 
was an ordinary encapsuled adenoma as large as a hen’s egg, and weighed 2} 0z., five-sixths solid, 
the rest consisting of clear fluid. The pathological examination showed no signs of true Graves’ 
disease. The wound healed by first intention, and the patient went home on the nineteenth day 
after the operation. When seen again two months later she both looked and felt much better. 
She had gained weight and lost her palpitation, although she still had some tachycardia and slight 
cardiac irregularity ; she stated that her heart gave her less trouble than before. In September, 
1920 (six years later), her husband writes me from the country that “‘the operation was a compiete 
success, as she has not had signs of any trouble since ”’. 


NATURE OF OPERATION. 
Table V. 


V. 


Extirpation 


Extirpation and enucleation 4 
Extirpation and resection-cnucleation 1 


— 314 


Resection-enucleation and enucleation 


Operations performed :—Right side 
R Right side and isthmus oad 21 
Left side and isthmus .. 8 
Not known 


500 


Total 


Of the figures in this table it is not necessary to say much. It will be seen that the 
extracapsular operations of extirpation and its varieties greatly exceed the intracapsular 
operation of enucleation and its varieties. Among the latter it will be noticed that pure 
enucleation is now but rarely performed, having been almost wholly superseded by the 
much better operation of resection-enucleation, in which the thinned and degenerated 


— 186 
Total 500 
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layer of glandular capsule i is removed together with the tumour (Fig. 295). This leaves 
behind a much smaller surface of wounded 
gland. 

One sometimes hears surgeons speak of 
the ‘ shelling out of a lobe’, in my opinion 
a most dangerous proceeding. The principal 
danger of the shelling out (enucleation) of | 
even an encapsuled tumour, to which alone — 
this operation is applicable, is that of pene- 
trating the posterior, and often very thin, 
layer of investing glandular capsule, and 
causing serious venous hemorrhage or 
damage to the recurrent laryngeal nerve. 
If the shelling out of a whole lobe—that is, 
an extracapsular operation—were attempted, 
it would be scarcely possible to avoid most 
serious venous hemorrhage. Pure enuclea- 
tion is now reserved almost entirely for cases 
of quite small and superficial encapsuled 
tumours enclosed in a relatively thick layer 
of fairly healthy thyroid-gland tissue. If 
this table be compared with the similar 
table in which I gave, in 1913,* the statis- 
tics of my previous series of operations 
(Nos. 401-751), it will be seen that in the 
earlier series the enucleation class of opera- 


Fig. 294.—No. 223. A well-encapsuled solid adenoma 


tion comprised four-sevenths of the total (fetal type). covered by thick layer of compressed but 
herwi i land-tissue. F., age 36. 
number, while in the present series it com- rani d we 


prises only a little over one-third. In other d 
words, intraglandular operations are _ being 
replaced more and more by _ extracapsular 
ones, but these are never ‘ shelling-out ’ opera- 
tions. 

Total extirpation of even one whole lobe is, 
however, now but rarely performed by me, except 
for malignant disease, and in a few other excep- 
tional cases. 

A portion of gland, usually about as large 
as a normal lobe, is practically always left at 
the hilus, or ‘ dangerous area’ as it has been 
called. I consider this to be a great improve- 
ment on earlier practice. Total removal of the 
whole thyroid gland I have never performed in 
the whole of my practice. I consider it to be 
an entirely unjustifiable proceeding, never neces- 
sary even for malignant disease, and still less for 
exophthalmic goitre. 

The combined operation (e.g., extirpation 
and enucleation) refers of course to the different 


Fie. 295 —Encapsuled solid adenoma after ree § treatment of the opposite sides of the gland at 
moval by resection-enucleation. Surface of tumour 
proper is seen on the right, that of thin investing | the same operation. 
layer of thyroid gland on left. 


* Lettsomian Lectures. Trans. Med. Soc. Lond,, vol. xxxvi. 
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VI. INTRATHORACIC GOITRE. 
Table V1. 


Patients 

Operations .. 22 

Males (average age 51 years) | 


Parenchymatous 
Adenoparenchymatous 11 
Solid adenoma ac 4 
Cystic 1 
Weight in oz. or size (male) .. ie Orange, orange, 12, 97, orange, orange, 8, 4 
by (female) 2, 113, 8, 33, %, 7}, 28, 63, 5, 7, 6}, 12, 12 
Primary union > 17 
Sinus—few days to few weeks 5 
22 


Complete recovery 


As a general rule it may be stated that the lower down in the neck a goitre is situated, 
the more likely it is to produce serious or dangerous dyspnea. Many goitres, especially 
unilateral ones, are situated behind the inner end of the clavicle or upper border of the 
sternum, and becoming jammed between these parts and the projecting vertical column, 
displace and flatten the trachea obliquely, thus causing severe dyspnoea. To these the 
terms retroclavicular and retrosternal* goitre may be applied. 

But in many cases the goitre descends still lower, below the level of the first ribs, thus 
lying partly or even wholly within the thorax proper. If enlargement and consequent 
tracheal pressure take place in this situation, the term intrathoracic is applicable. 


Fie. 296, @ and b.---No. 893. (a) Solid unilateral, mainly intrathoracic, goitre, the upper part of which rises 
into neck. F., age 65. (6) Side view. Removed by resection-enucleation on account of dyspnoea and oedema of the 
arm. Note the distention of the veins of the neck. 


The goitre may be wholly intrathoracic or only partly, the upper part forming an 
obvious swelling in the neck (Fig.296). Any kind of goitre may be intrathoracic, but 
in the great majority of cases the goitre does not become intrathoracic, or at any rate is 
not diagnosed as such, until the patient has reached middle age. Adenomata, cysts, and 


* The term retrosternal or substernal goitre is also applied by many authors to goitres situated still 
lower down, behind the manubrium or body of the sternum ; for these I prefer the term intrathoracic. 

+ It is quite common for the tip of one or both inferior horns of a goitre to descend for a short distance 
into the thorax, but without causing pressure in this region—such cases are, of course, not included among 
the intrathoracic goitres. 


) 
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other more or less encapsuled masses in connection with old adenoparenchymatous 
goitres are therefore much more common than the purely parenchymatous form. 
Occurring thus in elderly people, most intrathoracic goitres have undergone a good decal 
of secondary degeneration, fibrosis, calcification, etc., which is in one respect a fortunate 


Fig. 297, 4 and b.—No. 893. The same patient as in Fig.. 296, three months after operation. 


circumstance, as it enables the exact shape and position to be more clearly shown by 
radiography. In only 2 of the 22 patients of this series was the age below 30, while the 
average age, as will be seen from the table, was much higher. Two patients were over 


lutrathoracic Goitres 


rough sketches made at operation. 
977 | 


i 


Par Sb 


Fie. 298.—Intrathoracic tumours of various kinds. From rough semidiagrammatic sketches 
made by author immediately after the operations. 


70. The large proportion of men (8 out of 22) is noticeable, as is also the fact that no less 
than 17 out of 22 occurred in private practice. The last point is difficult to explain, unless 
it be that many of these patients came from distant parts of England (or even from 
abroad) for operation, and that hospital patients are perhaps more likely to be treated in 
hospitals nearer their own homes. 

Intrathoracic goitres are usually attended with very severe symptoms, both 
respiratory and cardiac, but especially the former. But if situated entirely within the 
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thorax and well below the first ribs, they will sometimes produce very few symptoms until 
they suddenly. or gradually enlarge and produce severe pressure symptoms. 


Fig. 779. re- 
mA 2 presentation of the preceding three months later. 

_ FIG, 299.—No. 779. Semidiagrammatic representa- from a tracing of the skiagram, omitting irre!c- 

tion of a double but mainly right-sided, solid, intra- vant details. 

thoracic goitre, removed in 1913 by extirpation from 

a lady, age 64, for dyspnoea. Weight 11} oz. Taken 

two days before operation. 


HEART 


FIG. 301.—No. 1329. Semidiagrammatic representa- 
tion of a bilateral, mainly right-sided, wholly intrathoracic 
goitre, removed by extirpation for severe paroxysmal 


Fic. 302.—The same patient a fortnight later, showing 
scar of low transverse incision through which tumour was 


dyspnea. Taken shortly before operation. removed. 


A very common history is that the patient has had a goitre for years, and that as the 
goitre became apparently smaller (i.e., became sucked down into the thorax) the dyspnoea 
(often diagnosed as ‘asthma’) became worse. It is not uncommon for one side of a 
bilateral goitre to form an obvious tumour in the neck, while, on the opposite side, lying 
wholly unsuspected in the thorax, is an intrathoracic goitre which is the real cause of 
the dyspnoea. A case of this kind has already been cited in Section I v. 


| 
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Intrathoracic goitres, unless parenchy- 
matous in young people (which are very 
unusual), are but rarely amenable to any 
kind of treatment short of direct removal 
by operation. Fortunately, in the great 
majority of cases these goitres can be re- 
moved by a well-executed, although naturally 


a somewhat serious and difficult, operation. 


The patients, who have usually suffered 
extremely from dyspnoea, and whose lives 
have probably been in great danger from it, 
are usually only too willing to submit to an 
operation which offers them a good prospect 
of complete cure. These operations are 
among the most satisfactory goitre opera- 
tions that I have to do.* 
The operation depends for its feasibility 
and success upon attention to the following 
points: (1) As the goitre grows downwards 


into the thorax it carries its main vessels . 


with it; consequently none enter it from 
below upwards. If this were not so, the 
operation would be impossible. (2) Most of 
the main veins lie in front of the goitre, 
and no attempt should be made to extract 
it until these have been carefully clamped 
or tied. Frequently it is desirable to free the 
upper part of the lobe, if this is in the neck, 
by isolating and tying vessels in the usual 
manner. When these vessels have all been 
secured, and the top of the tumour itself 
has been freely bared, but not till then, the 
extraction may be attempted. No attempt 
should be made to pass any instrument 
down into the chest in front of the tumour. 
But at the back a space will always be found 
through which it is possible to pass a scoop, 
or better still an ordinary silver dessertspoon 
or tablespoon, into the chest, behind and 
below the goitre. The spoon must have a 
rounded, not a pointed, lower edge, lest it 
should leave the surface of the goitre and 
perforate some adjacent structure such as the 
pleura, an accident which, however, I have 
never actually seen. The rounded bowl of 
the spoon pushes the pleura away from 
the goitre and facilitates its separation. 
Fig. 303 shows the pattern of spoon that 


* In the present series there were no deaths. In 
the preceding series (published 1913, loc. cit.) there 
was 1 death among 18 cases. The patient, the skia- 
gram of whose thorax before and after operation was 
published in 1913 (Trans. Med. Soc. xxxvi, 197), still 
enjoys robust health at the age of 70, eight years after 
the operation. 


Fi@. 303.—The form of silver spoon used by the author. 
(Full size.) 
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I commonly employ.* The position of the recurrent laryngeal nerve must be borne 
in mind. The spoon must be inserted between this and the goitre. Damage to the 
nerve is one of the main dangers of the operation, and I have not always been able 
to avoid it (see No. 779, Fig. 299). 

If the goitre is old and tough, and has a well-marked capsule, several pairs of forceps 
may be placed upon the front of it and traction made together with a scooping movement 
of the spoon. If the tumour is partly cystic, so much the better, as the size may be con- 
siderably diminished by letting out some or all of the fluid. 

If solid and too large to be extracted whole through the upper opening of the thorax, 
I have sometimes broken up the interior to reduce the size; but this is a somewhat 
dangerous proceeding, and, if attempted, care must be taken to keep away from the peri- 
phery of the tumour where most of the veins lie. 

If the goitre is unequally bilateral, the smaller part should always be removed first, 
to relieve the breathing and to give more room for the extraction of the larger tumour. 

The most dangerous moment of the operation is when the tumour is being delivered 
through the narrow upper opening of the thorax, since it is just at this time that most 
pressure is exerted upon the already narrowed trachea. As soon as the goitre has been 
delivered, a long piece of gauze is lightly packed into the thorax so as to fill up the cavity 
and check any oozing from its walls and to minimize the risk of infiltration of blood into 
the surrounding tissues. - 

Patients with intrathoracic goitre often have attacks of paroxysmal suffocative 
dyspneea alternating with periods of comparative freedom from dyspnea. If the patient 
has an ordinary cold the symptoms are likely to be worse, probably from temporary 
swelling due to increase of fluid in the tumour. If possible, a period of intermission, when 
the breathing is least troubled, should be chosen for operative interference. 


VII. ANAESTHESIA. 


Table VII. 


OPERA- 

TIoNs | 
YEAR FOR |GENERAL LOCAL GENERAL AND LOCAL 

REMOVAL | 
1913 119 106 ; 12(11 of these were for exopnth. goitre) | 1 (1 of these was for exophth. goitre) 
1914 | 136 | 116 | 11 (3 »)| 98 
1916 59 59 — | ae 
1918 75 73 2 (1 — 

Totals 500 462 27 (16 ” (10 ” ” ” 


Mere ligations of thyroid arteries for exophthalmic goitre have not been included in this paper; for 
many of these operations local anesthesia was employed. There were no deaths in connection with any of 
these operations. 

No anesthetic fatality occurred in any case, either of removal or of ligation. 


Having quite recently discussed at some lengtht the subject of anesthesia for goitre 
operations, it is unnecessary here to do more than recapitulate briefly my present views 
on this subject. Chloroform is never employed now in any of my goitre operations. For 


* The use of a spoon I learnt, many years ago, from my friend Dr. Charles Mayo. 
¢ Discussion on ** Anesthesia in Operations on the Thyroid Gland’’, opened by Dr. May Dickinson Berry, 
Proz. Roy. Sor. Med., 1929, xiii (Section of Anzxsthetics). 
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general anesthesia ether is administered by the open drop method on a mask of gauze. 
Deep anesthesia is never permitted at any stage of the operation, as in many cases 
it would be highly dangerous, especially in the earlier stages. The patient should be just 
sufficiently under the influence of the anesthetic to avoid pain. In a few cases of a high 
degree of dyspncea, local anesthesia is preferable, especially if the services of an anzs- 
thetist of large experience in this class of operation is not available. In a good many cases 
of exophthalmic goitre also, local anesthesia is preferable. But in both these classes of 
case I am using light general anesthesia more and more, in preference to local, which 
is often very distressing to the patient. In some cases local anesthesia is used at the 
beginning, and light general anesthesia in the later stages, of the operation. 

Of intratracheal anzsthesia, which is much praised by some, I have no personal 
experience. It can doubtless be employed with safety in a large number of ordinary goitre 
operations. But in just those cases in which it would at first sight seem to be useful, I 
hesitate to employ it, on account of its danger. I have heard of several cases where death 
occurred during or shortly after its employment for goitre operations, or in which death 
has occurred during the attempt to employ the method. The necessity of anzsthetizing 
the patient in the ordinary way before the intratracheal tube can be introduced, the 
necessary hyperextension of the head, and the occasional failure to get the tube past the 
point of obstruction in the trachea, are all serious objections which have been well pointed 
out by Crotti in his recent excellent book on thyroid surgery.* To these I would add that, 
in the case of a trachea already partly narrowed, the addition of even a very little inflam- 
matory swelling set up by the mechanical irritation of the tube, however soft, might 
readily increase the post-operation risks. Crotti, an operator of large experience in goitre 
surgery, remarks that the method of ‘“ intratracheal insufflation anesthesia in thyroid 
surgery seemed at first to be full of promise. I have, however, found it disappointing. 
Just in the cases where it was expected to be the most useful, namely in goitres with 
pressure symptoms, it failed to fulfil its expectations”. He mentions no less than three 
cases in his own practice in which, when sudden unexpected dyspnoea occurred, he failed 
to introduce the tube into the trachea. In ordinary cases without much tracheal stenosis, 
it seems to me to possess no great advantage over simpler methods; and certainly 
patients sometimes complain much of laryngeal discomfort after its employment, although 
possibly this is less when the anesthetist is highly skilled in the technical details of the 
method. 


VIII. DRAINAGE. 


This has been employed in all but 7 of the 500 cases ; these seven were all small, short, 
and easy operations. After all large goitre operations, there is a good deal of blood-stained 
serous discharge, often mixed with colloid, especially in cases of parenchymatous goitre 
where a considerable surface of wounded gland has been exposed ; it is better that this 
should pass out into the dressing rather than accumulate in the wound or pass into the 
surrounding tissues, and thus possibly hinder the smooth healing of the deeper parts of the 
wound. The drainage tube is always of glass and quite short, reaching to just below 
the plane of the infrahyoid muscles. A longer tube is apt to cause irritation and 
discomfort. The drainage tube is nearly always removed on the day following that of 
the operation. 

The space beneath the large flap of skin and platysma is not drained, but in many of 
the more recent cases in the series half an inch at each end of a long skin incision has been 
left unsutured, to facilitate the escape of any fluid which might otherwise collect under 
this flap. The flexed position in which the head is kept for a day or two after the opera- 
tion obviates the necessity for suture at these two points. 


* Thyroid and Thymus, 1918. Philadelphia and New York: Lea & Febiger. 
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IX. HEALING OF WOUNDS. 


Table VIII. 


Primary union 442 
Primary union except in track of drain ; healing i in few ‘days to few weeks 34 
Apparent primary union; mild suppuration after mens hospital or home* = 6 
Secondary union after gauze drain or pack 2° os 8 
Persistent small sinus ; healing 3 to 6 months . aie o° <* 3 


493 


* All healed except one malignant case. 


It will be seen from the above table that in the great majority of cases the wounds 
healed smoothly per primam without any trouble at all. Of the 34 cases in which primary 
union occurred everywhere except in the track of the drain, some were cases in which some 
accumulation of blood-stained serum took place either in the deeper parts of the wound 
or, much more often, beneath the skin flap. In such cases the prompt insertion of a closed 
pair of forceps for an inch or two into the wound is sufficient to let out the fluid, and no 
further trouble ensues. Occasionally the track of the drain is mildly infected, presumably 
from the skin surface or from some fault in the technique; none of these cases were 
seriously infected. 

The eight cases of secondary union were mostly those in which the occurrence of 
a subcutaneous hematoma necessitated partial reopening of the wound and superficial 
packing with gauze for a few days. 

One (No. 776) was that of a girl from whom one lobe (as large as a goose’s egg) of a 
parenchymatous goitre had been removed on account of dyspnoea: recurrent hemorrhage 
occurred three hours after the operation: the whole wound was promptly opened up ; 
a small bleeding vein was ligated and the wound lightly packed with gauze for a few days ; 
the patient made a good recovery without any further trouble, and left the hospital on 
the twenty-first day after the operation. 

Details of another case follow. 


This was a very remarkable case, that of a lady, age 60, from whom I had, in 1896,* 
removed the right and most of the left lobe of a deeply seated, partly substernal, parenchymatous 
goitre, for dyspnoea. The parts removed weighed 11? 0z. The operation was a very severe one, 
and was followed by mild suppuration and a sinus which did not heal for eight months, but she 
made a good although slow recovery, and remained quite well for many years. The remainder 
of the left lobe, however, had been gradually enlarging, and eventually caused such severe suffoca- 
tive attacks that she came back to me for further operation. In July, 1914, eighteen years after 
the first operation, I removed a mass as large as her fist from behind the sternum and left clavicle. 
The operation, which was performed under local anzsthesia, was long and difficult owing to the 
existence of numerous old adhesions; the large cavity with unusually rigid walls had to be plugged 
with gauze, on account of deep-seated venous hemorrhage from some vessel in the neighbourhood 
of the left innominate. She was apparently making a satisfactory recovery, when quite suddenly, 
twenty-eight hours after the operation, she became completely unconscious, with stertorous 
breathing and paralysis of all her limbs. It was thought at first that she was dying of cerebral 
hemorrhage or an extensive sudden thrombosis. Her pupils were not contracted, and there was 
no evidence that she had taken any drug. Dr. J. A. Ormerod, of the National Hospital for the 
Paralyzed, saw her with me, and was unable to arrive at any definite diagnosis, but thought, as 
I and others did, that she was not likely to recover. However, after remaining unconscious for 
three days, she began to recover rapidly, and in less than a month lost all traces of her paralysis. 
The wound remained clean and healed very slowly by granulation in the course of about four or 
five months. She made an excellent and complete recovery, and for the last five years, during 
which I have frequently seen her, she has been in excellent ‘health, full of energy, and leading an 
active busy life, in spite of her age. I am quite unable to give any explanation of the nature of 
this curious complication. The rapid and complete disappearance of all trace of paralysis makes 
it scarcely possible that there can have been a cerebral hemorrhage, as was at first thought prob- 

_ able. I have never seen anything like it after any thyroid operation, and it is the only serious 

non-fatal complication that has occurred after any operation of this series. 


* Case 41 published and figured (Figs. 119 and 120) in my book on Diseases of the Thyroid Gland 
(1901), at present ovt of print. 
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X. DEATHS FROM OPERATION. 


Table IX gives brief notes of all the cases that have died as the result, either direct 
or indirect, of the operation. 

Simple Goitre.—No. 757 was a schoolmistress sent to me in 1918 by Dr. W. J. Durant, 
of Gateshead. In March, 1898, I had removed from her left thyroid lobe an encapsuled 
adenoma as large as a duck’s egg on account of dysoncea (No. 54). In the intervening 
fourteen years she had remained perfectly well, but. the remaining lobe had recently been 
enlarging considerably, and an entirely new train of symptoms had supervened within 
the last year—namely, nervousness, tremor, palpitation, rapidity of pulse, which was 
persistently at or above 120, and, most important of all, emaciation and glycosuria. She 
complained of much discomfort and some dyspnoea, and was very anxious for further 
operation. It was thought to be a case of secondary Graves’ disease. On account of the 
glycosuria, for which Dr. (now Sir) Archibald Garrod kindly saw her with me, she was kept 
in the nursing home for more than a fortnight, and I then did a resection-extirpation of most 
of the right lobe, which contained a well-encapsuled adenoma of the common colloid type 
with commencing cystic degeneration, and weighing 43 oz. Microscopically the gland 
showed none of the changes of Graves’ disease. After the operation, she soon developed 
a low form of pneumonia, and of this she died on the twenty-fourth day after the 
operation. The post-mortem, which was performed by Dr. C. S. de Segundo, who had 
been attending the patient with me for the pneumonia, showed solidification of one lung, 
but the mediastinum and root of the neck were quite free from any sign of sepsis, and 
the wound had healed. The sputum had been examined on two occasions with the 
following result. ‘‘ Films: A small Gram-negative bacillus, resembling Pfeiffer’s bacillus, 
is present in very large numbers ; tubercle bacilli not found. Culture (blood agar plates) : 
Influenza bacillus in great majority ; pneumococcus also present, with a few colonies of 
a staphylococcus.” 

The case appears to have been one of an infection of an old adenoma simulating 
Graves’ disease, as such cases sometimes do, and it would have been much better had I 
declined to operate upon her. But at that time my personal experience of operations 
for Graves’ disease was comparatively small, and I hoped that an operation would have 
benefited her. 

The only other case in this series in which I have knowingly operated upon a goitre 
patient with glycosuria occurred ten months later, when I was obliged on account of 
dyspnoea to operate upon a lady, age 52, although I did so reluctantly. She had been 
the subject of diabetes for a considerable time, but treatment (by Dr. Risien Russell) had 
kept the glycosuria fairly well under control. The goitre was an adenoparenchymatous 
one causing much tracheal pressure. After a week of strict dieting in the home under 
Dr. Russell, resection-extirpation of the left lobe of the goitre was performed. This case 
ran a perfectly normal course, and the wound healed by primary union without any trouble, 
the patient returning home within three weeks of the operation, completely relieved of all 
her symptoms except the glycosuria. For nearly four years she remained quite well, 
although still under treatment for diabetes, and I had the opportunity of seeing her on 
several occasions. Eventually, while on a visit to Scotland, she suddenly developed 
diabetic coma, and died in less than a fortnight. 

No. 925 was a hospital case, a married woman, age 41, in an early stage of pregnancy, 
sent to me by Dr. Falkner, of Fulham. For many years she had had a large bilateral 
adenoparenchymatous goitre which in a previous pregnancy, terminating in miscarriage, 
had caused much trouble. Her temperature: was 100° and her pulse 110-112 before 
operation. As she had considerable dyspnoea, it was thought best to operate upon her 
at once rather than to wait many months until the end of the pregnancy, during which 
the dyspnoea would have got much worse. The operation, which involved removal of 
103 oz. from the right lobe and a small portion of the left, was a straightforward one. She 
got up, as usual, on the day after the operation, and for six days appeared to be doing well. 
Her temperature then began to rise. The wound was partially reopened in the middle, 
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Table IX.—DEatus 


CasE NAME AGE NATURE OF GOITRE AND OPERATION 
SIMP\LE GOITRE. 
757 30/1/1913 Private Miss K. P. 40 | Recurrent solid adenoma. Resection-extirpation right 
lobe 
925 11/5/1914 Hospital Isobel R. 41 Adenoparenchymatous, right and left 
EXOP|HTHAIMIC. 
843 20/10/1913 Hospital James 8. 50 | Solid exophthalmice goitre. Extirpation 
middle. Local anesthesia, with a little general. 
1076 4/3/1918 » Bessie M. 31 | Solid exophthalmic goitre. Extirpation right. General 
anesthesia 
1103 17/6/1918 % Lottie B. 37. Solid exophthalmic goitre. Extirpation right (relapse 
after 2 previous ligations by another surgeon two years 
previously). Local anzsthesia 
MALI|GNANT PAPILLIF|EROUS. 
1048 21/7/1916 Private Miss J. 54 | Recurrent papilliferous carcinoma. Extirpation right 
with resection common carotid artery and _ internal 
jugular vein 
1086 30/4/1918 Hospital Eliz. N. 50 | Bilateral adenoparenchymatous and intrathoracic malig. 
nant mass 


some sepsis having occurred. Symptoms of pleuropneumonia set in, and of this she died 
four days later. The patient did not miscarry. 

This is the only case of the whole series in which any serious suppurative complication 
occurred. 

Exophthalmic Goitre.—The three exophthalmic cases may be taken together. All 
were bad cases. In two of them there was more loss of blood than usual during the opera- 
tion. In the other case (No. 848), that of an elderly man, the operation itself, although 
a very severe one, was not attended with any unusual difficulty. Unfortunately a very 
small vein which had escaped notice at the time of the operation continued to ooze after 
the patient returned to the ward. The wound had to be reopened. The bleeding vein 
was promptly found and tied after only an ounce or two of blood had been lost, but never- 


theless he died soon afterwards. All three patients died of sudden heart failure within © 


a few hours of the operation. It will also be noticed that in two out of the three cases the 
operation was performed wholly or mainly under local anesthesia. This may be noted 
by those who consider that the use of local anesthesia is the main factor of success in 
operations for exophthalmic goitre. 

Malignant and Papilliferous.—No. 1048 was the last of five operations for papilli- 
ferous carcinoma. As the long history is characteristic of this class of tumour, it may be 
given in some detail. 


This lady, then aged 43, first consulted me in December, 1905, for a right-sided thyroid 
tumour which had been present for twenty years but had grown considerably in the last four or 
five years. In January, 1906, I removed the tumour, which was soft, solid, encapsuled, and as 
large as a goose’s egg. It was thought to be an ordinary adenoma. It recurred and was again 
removed in 1908 and 1912, the tumours being soft, papillary, and very vascular. On the last of 
these occasions, definite microscopic evidence of its carcinomatous nature was for the first time 
obtained (by Dr. Ernest H. Shaw). The tumour at this operation was as large as a man’s fist. 
The fourth operation was in 1913 for a recurrent tumour as large as a hen’s egg. In 1915 it had 
again recurred, but, owing to my absence from England on war service, I had no opportunity of 
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20M OPERATION. 


OF 
GOITRE 
REMOVED 


4} 02. 


BEFORE OPERATION AFTER OPERATION 
Glycosuria. Pulse 120 to 140. Emaciation Death from double pneumonia 24 days. after operation. 
No suppuration 
| Dyspnea. Pregnant. Temp. 100°, pulse 112 6th day, suppuration. 10th day, death from pleurc- 
| pneumonia 
| Dyspnea. Emaciation. Pulse 120 to 124 _ Recurrent hemorrhage from very small vein. Death 


Dyspnea. Restlessness. Pulse 120 to 140 


Mitral regurgitation 


cardiac failure 3 hours after operation. 
Death cardiac failure 21 hours after operation 


j 
| 


: Death cardiac failure 11 hours after operation 


| 4° previous operations on same tumour in 11 Died soon after operation 


| 


| Extreme_dyspneea. Cyanosis 


years 


Died immediately after operation 


seeing her again until 1916, by which time it had attained formidable dimensions, occupying most 
of the right side of the neck. Had it been an ordinary carcinoma, I should not have attempted 
its removal; but knowing its history and papilliferous nature, and having successfully removed a 
very much larger one of similar nature from a much older patient in 1908,* I hoped I could again 
make a satisfactory removal in this case also.t 

The tumour was not attached to the trachea, and was cleared without much difficulty above, 
below, and on either side. But at the back, when it was much too late to abandon the operation, 
it was found that the main carotid vessels were hopelessly incorporated in the tumour and had 
to be extensively resected. The tumour after removal weighed 14 0z., and was carcinomatous 
throughout. Some glands were also involved. 


No. 1086 was a case of erroneous diagnosis: it was really a case of intrathoracic 
malignant disease unconnected with the thyroid, and the goitre operation had little or 
nothing to do with the death. 


The woman had been sent up from a viilage in Lincolnshire suffering from extreme dyspnoea 
and with a history of an old goitre which had become much worse lately. When admitted she 
was livid, sweating, and apparently dying of suffocation. She had a deep-seated bilateral paren- 
chymatous goitre of considerable size low down in the neck; the patient was operated upon as 
soon as possible under local anesthesia, becoming completely unconscious soon after the operation 
had begun. The lower portion of each half of the goitre was rapidly removed without any special 
difficulty. No relief whatever being afforded, tracheotomy was performed and a long tube 
inserted, with equally little benefit. Far down in the mediastinum, near the bifurcation of the 
trachea, a hard irregular mass of growth, evidently malignant, could be felt with the finger. It 
was obvious then that this intrathoracic growth was the main cause of the trouble, and not the 
goitre. Unfortunately no post-mortem examination was permitted, and the exact nature of 
the growth must remain in doubt. Had the patient been able to give a better account of her 
previous history, or had a more thorough examination of the chest been made, and especially if 
an a-ray photograph could have been taken, no operation would have been done. 


*‘Case” published and figured in Lettsomian Lectures, Med. Soc. Trans. xxxvi, 198. 
+ It is’ but fair to her doctor?(Dr. Collard, F.R.C.S., of Croydon), to say that he believed the tumour 


to be irremovable, and the sequel proved him to be right. 
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XI. LATE RESULTS OF OPERATIONS. 


All goitre patients are asked to report themselves in person or by letter one year 
after the operation, and most of them do so. Many have been seen yearly. But in the 
last seven months an attempt has been made to ascertain definitely the present condition 
of each patient, and Table X shows the source of the information thus obtained.* I 
take this opportunity of thanking all the doctors and others who have been good enough 
to write to me. 

In 30 cases, including of course the few that died, the latest information dates 
from some period before 1920, and in 14 I have been unable to trace the patients after 
they had left the hospital or nursing home. These last 14 were all quite well when last 
seen, and I have no reason to suppose that they are not all quite well at the present time. 


Table X.—Sources OF INFORMATION OF LATE RESULTs. 
Traced in 1920 (May to. December) :— 


By personal observation .. us 109 
» letters from doctors... 191 
— 456 
Traced before 1920 :— 
By personal observation... 13 
— 30 
Untraced since leaving hospital or nursing home (all primary union) .. 14 
Total 500 


The most important table of this paper is the following, which gives a full summary 
of the information obtained as above described. 


Table XI.—LATE RESULTS. 


SIMPLE GOITRE —— 408: Patients 406). 


Quite well -- 3842 
Quite well after subsequent operation on thyroid elsewhere ts ts 3 
Well as regards goitre, ‘put since " undergone other major operations 

(amputation of breast, hysterectomy, etc.) .. a - 3 


Well as regards goitre, but with other peace mostly minor : — 


Become very stout 2 
Stomach troubles 4 
Uterine 2 
Nervous 2 
Cardiac 5 
— 15 
Well until occurrence of other fatal illness or injury unconnected 
with thyroid operation. (See Table XII, p. 451) 9 
Spasmodic asthma until occurrence of other fatal illness or injury . 
unconnected with thyroid operation. (See Table XII) : 1 
Condition unknown until occurrence of other fatal illness or injury 
unconnected with thyroid operation. (See Table XI/) 2 
— 12 
Well, but with enlargement of opposite lobe: causing trouble 5 
9 
Well, but with local troubles :— 
Paralysis of vocal cord subsequent to _— 3t 
Dragging sensation in:throat ”’ 2 
— 5 
_ Died of operation... 2 
Untraced since leaving home or “hospital (well and wounds healed then) Rome | 


* A large number of those jis whom I received information by letter were also subsequently seen and 
examined by myself. 
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EXOPHTHALMIC GoITRE (Operations 79: Patients 78). 


Practically well 53§ 
Much improved 
Improv 1 
No improvement 2 
Worse 1 
Died of operation ree 3 
Untraced . 


MALIGNANT AND PaPILLireRous Gorrre (Operations 13: Patients 12). 


Living and quite well after years: 7h, 24, 2, — 5 
Fairly well with recurrence 1 
Died subsequently of recurrence 4, a. 4 4 
Died of operation 2 


Add those operated upon twice 


t Probably many more not recorded. 
{ Possibly some others not recorded. 
§ 2 died subsequently of other causes. 


This table explains itself and requires but little additional comment under the 
three main heads. 

Simple Goitre.—It will be seen that, with but few exceptions, all the patients are well. 
Most of them have not only been relieved completely of all the trouble from which they 
suffered before the operation, but enjoy much better health than formerly. I have a large 
bundle of letters from patients expressing the utmost gratitude for the benefit they —_ 
derived from the operation. The following is a. representative selection :— 


No, 771. A woman, seven years after the removal of a cystic adenoma at the age of 
23, on account of dyspnoea, writes: ‘‘I have never felt so well as I have done in the 
last seven years” 

No, 777. Another woman, seven years after operation at the age of 46, for dyspnoea 
and palpitation, writes: ‘‘ My general health has never been better in every way than 
since I had the operation for goitre. I am quite well at the present time ’”’. 

No, 827. A district nurse, seven years after removal, at the age of 49, of 8 oz. of 
goitre, for dyspnoea and palpitation, writes : ‘‘ I have never had a day’s illness since I left 
the hospital. I have been working hard ever since. I never get palpitation, and I can 
walk for miles without the least exhaustion ”’. 

No, 888. A gentleman, seven years after removal for dyspnea, at the age of 67, of a 
5-0z., much calcified, adenoparenchymatous goitre, writes: ‘‘ Before the operation, life was 
really not worth living ; now it is a pleasure to live ” ; 

; No, 911. A lady, six years after bilateral resection-enucleation, at the age of 42, of an 
adenoparenchymatous goitre, for dyspnoea, writes : ‘I have not had the slightest return 
of the symptoms which distressed me so much before. I am infinitely better in health, 
and I think I am more regularly and consistently energetic than I used to be” 

No. 1074. A girl, three years after.a bilateral resection-extirpation, at the age of 14, of 
11 oz. of parenchymatous goitre, for dyspnoea, writes : ‘‘ I am in the best of health and 
never feel anything of my throat ”’. 

No, 1101. A lady, two and a half years after bilateral removal of an adenoparenchyma- 
tous goitre, for dyspnoea at the age of 27, writes : ‘‘ I am quite well and in splendid health ”’. 

No, 1114. A gentleman, two vears after bilateral resection-extirpation, at the age of 
19, of 234 oz. of parenchymatous goitre, for dyspnoea and great deformity, writes : ‘‘ From 
the time you operated on me, I have been a new man. I have been able to take part in 
the most strenuous of outdoor games, a thing I was practically unable to do for a number 
of years previously. The effect of the operation has been wonderful, and has resulted 
in a complete cure, for on no occasion have I ever felt any ill effects whatsoever. Some- 
times I almost forget that once I had a goitre”’. 

No. 1133. A lady, two years after removal for dyspnoea, at the age of 34, of an 
adenoparenchymatous goitre weighing 3} oz., writes: ‘‘ Quite well and a very different 
woman from what I was before the operation ”’. a: 


VOL. VIII.—NO. 32. 32 
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496 

Total 500 
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No, 1144. A woman, two years after bilateral removal, at the age of 57, for tachycardia 
and slight dyspnoea, of an old adenoparenchymatous goitre of 5} 0z., writes: ““I am 
delighted to inform you what a great difference in my life the operation has made ; the . 
exhausted feeling is gone. I am gaining in weight, although leading a very busy, active 

life ”’. 


FG. 304.—-No. 760. Recent scar, showing the usual low collar incision, in a position where the scar can easily be 
hidden by a necklace. F., age 47, after removal of a solid adenoma of the right lobe weighing 6 oz. (Scar shown 
is too thick, but has been chosen because it shows up better in the photograph.) 


Fie. 305 —no. 1090. Similar scar 2} years after 
bilateral extirpation of adenoparenchymatous goitre 
weighing 43 oz. F., age 29. 


Fia. 306.—No. 1020. <A similar scar 4} years after 
extirpation of left lobe and isthmus. F., age 36. 


No, 1168. A gentleman, one and a half years after removal, at the age of 54, of an old 
cystic adenoma weighing 14 oz.,:for bulk and deformity, writes: ‘“‘ I am quite well; the 
operation has been a complete success and I have been quite a different man ever since ”’. 

_ No, 1169, A woman, one and a half years after a bilateral removal for dyspnea, at the 
age of 40, of a goitre weighing 5} oz., writes: ‘“‘ I am now feeling better than I have ever 
felt before. I did think at one time that I could not live long. As I could not breathe 
life was not worth living, but now I can breathe freely ”’. : 

No. 1195. A lady, fifteen months after removal, at the age of 38, for discomfort and 
slight dyspnoea, of a cystic adenoma weighing 4 oz., writes: ‘I am wonderfully better 
than I used to be before my operation. I can doso many things that were quite out of the 
question before. For instance, I frequently bicycle fourteen miles a day, which would 
have beenan impossible task for me before my operation last year. I can never feel thank- 
ful enough to be rid of that terrible goitre after suffering with it for so very many years. 
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The scar on my neck has almost disappeared, and it is quite unnecessary to wear any 
beads or anything to hide it now’”’, 

No, 1249. A woman clerk, one year after removal of a small adenoma, at the age of 
45, for discomfort, depression, and slight dyspnoea, writes: ‘‘ My throat is considerably 
relieved in every way. My general health and vitality are now better than they have been 
for many years, and I have lost that ever-accompanying depression entirely ”’. 


Exophthalmic Goitre.—I have found that it is very difficult to make a satisfactory 
classification of the results of operations for exophthalmic goitre, but I think that that 
shown in the table is fairly accurate. Complete and absolute cure, with no trace whatever 
of the previous symptoms, is comparatively rare after operations for true exophthalmic 
goitre. Some palpitation on exertion, or after unusual excitement, and especially some 
degree of exophthalmos, often a considerable amount, remain in patients who consider 
themselves to be otherwise quite well. Nevertheless, a large number have been changed 
from invalids who previously were wretched and miserable to comparatively happy be- 
ings able to do a good day’s work and enjoy life. Nearly all express themselves as being 
extremely grateful for the benefit they have derived from the operation. A few are no 
better, and some remain depressed and miserable. After a tolerably large experience 
of operations for this class of goitre, the following points have impressed themselves upon 
my mind :— 

That the operation is much more dangerous than most operations for simple goitre 
with dyspnoea. Even when the greatest care is taken in the selection of the case that 
is considered suitable for operation, and in choice of operation, its extent, and the manner 
of its performance (all important points), disasters and failures will sometimes occur. 

That many cases, when first brought to the surgeon with a view to the performance 
of an operation, are wholly unsuitable for any operation at that time. , 

That many acute cases, unsuitable for the larger operations of hemithyroidectomy, 
are nevertheless often capable of standing the less dangerous operation of ligation of one 
or both superior thyroid arteries, and often derive great benefit from this.* 

That the condition of the heart, especially as regards the amount of myocardial 
degeneration, is a very important factor in deciding whether an operation should or should 
not be undertaken. 

Finally, even when the operation has seemed to be most successful and the patient has 
appeared to be well for a long time, relapse may occur. 

As, however, the medical and . 
surgical treatment of exophthalmic 
goitre is to be the subject of a 
further communication, it is not 
necessary to say anything more now 
on this branch of thyroid surgery. 

Malignant and Papilliferous. 
The five patients who are still alive 
and well are the following :— 


No. 755. A lady, age 33, who 
had already undergone an operation 
at the hands of another surgeon for 
the removal of an outlying gland, 
underwent, seven and a half years 
ago, removal of the right lobe and 
two separate infiltrated glands in Fig. 307.—No. 1178. Spheroidal-celled carcinoma, removed with 


A : glands from F., age 44. Secondary growth appeared on a rib 19 
the neck for endothelioma, evidently months after operation. R. Free Hosp. Mus.—Ea. Rb. 425.) 


* With the subject of ligation of thyroid arteries, this paper, which deals only with cases of removal of 
some portion of the thyroid, is not concerned. Of removal of the thymus for exophthalmic goitre I have 
no personal experience. 
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a tumour of low degree of malignancy; she remains quite well and free from recurrence. 
The primary tumour was about as large as a small walnut. 

Nos, 1129, 1146. Two male patients, age 26 and 46, with slow-growing piedibaiichabieats, 
underwent extensive operations, the first involving also the removal of many glands. 
Both are now, two years later, in excellent health, but the first still has some infected glands 
which do not trouble him and for which he at present refuses further operation. 

No. 1109. A lady, age 47, with a large papilliferous carcinoma of eight years’ duration, 
very similar to the case described on p. 442, is still in excellent health two and a quarter 
years afterwards. 

No. 1140. Fig. 286. A woman, age 65, with a small sphercbind-cello’ carcinoma 
involving one lobe only, was reported to be he well when last heard of fifteen months 
after operation.* 


XII. COMPLICATIONS. 


Recurrent Laryngeal Nerve Paralysis——The only complication of the operation, 
beside those already described, is paralysis of a vocal cord, which is known to have 
occurred three times. This is an accident which should not occur, but is sometimes 
unavoidable, especially in cases of large and deep-seated tumours. One case is that of 
the large intrathoracic tumour described on p. 436. | 


_ Fig. 309.—Similar dissection seen from behind. 
On right side the close proximity of the nerve 
(B) to gland is shown. The left side shows how 
pulling gland forwards may displace the nerve (A) 
Fic. 308.—Dissection showing recurrent laryngeal ' and render it more liable to injury during an 
h operation. 
(Dissected by Prof. F. G. 


The tumour may displace the nerve from its normal situation, and the best way of 
avoiding it is to be thoroughly acquainted with the situation in which it is likely to be 
found, and the alteration which occurs in its position when the trachea is displaced, or 
when during the operation the thyroid lobe is drawn forwards, as the nerve may be drawn 
forwards with it. The point at which the nerve is most likely to be cut or clamped is not 
far below the lower border of the pharynx. It will be seen from the accompanying 


* As these sheets are passing through the press (Feb., 1921), further news comes from her doctor that 
this patient has since died, “‘ presumably of recurrence in the thorax ’’, twenty-two months after operation. 
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Prevertebral museles here 


Isthmus 
divided 
here’ 


FiG. 310.—No. 1304. A solid, larzely retropharyngeal right-sided goitre removed from F., age 44. Weigiit 11 oz. 
(Natural size.) 
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drawings of dissections, which have kindly been made for me by Professor F. G. Parsons, 
and are now in the anatomical department of St. Thomas’s Hospital, that the nerve does 
not lie actually in the groove between the cesophagus and trachea, but a little in front 
of this. For the acquisition of that correct anatomical knowledge which is so essential 
for the proper performance of the more difficult thyroid operations, I would strongly urge 
the study of the dissected preparations of which such large numbers exist in most of our 
pathological museums, especially the older ones. 

The relation of the posterior part of the gland to the pharynx is one of especial 
importance, since it so frequently happens that this portion of the goitre, especially in 
* parenchymatous cases, extends round behind the pharynx as far as the middle line, or even 
beyond it. This backward and inward extension may be a source of considerable 
embarrassment to an inexperienced operator. (See Figs. 287 and 310). 

Fig. 310 (1304) illustrates an unusual degree of this postpharyngeal extension, and 
also the fact that a vocal cord paralyzed before operation by the pressure of a goitre 
will occasionally, although not often, recover after operation. This lady, age 44, was sent 
to me by Sir StClair Thomson, mainly because of the paralysis of the right cord. She 
made a rapid recovery, and he tells me that the movements of the cord have now, five 
months later, been completely restored. 

Another patient (No. 785), a professional singer, age 52, from whom in 1913 I 
removed a solid adenoma weighing 6 oz., partly for dyspnoea but mainly because she 
was losing her voice, has 
completely regained it. 
Parenchym Adeno-parenchym: With regard to the quantity 

= of gland that should be re- 
ly ) moved in an operation for 

/ goitre, I would say that as 
D sy, tor little should be removed as 


will suffice to remove the 
symptoms for which the 


1106 ~~ ; operation is undertaken, that 
; Uff the whole gland should never 
be removed, and that the 


hilus should be interfered 
| with as little as possible: 
much must depend on the 
nature of the goitre and the 
extent of its degeneration. 
Myxcedema will then not 
occur. There has been no 
marked case of myxcedema 
after any of my operations, 
although in a few cases, 
chiefly of very extensive bi- 
lateral removals, the patients 
have suffered for a time 
from transient symptoms of 
thyroid insufficiency, and 
have been all the better for 
of cprrations the administration of a little 
From rough sketches made by the author immediately after operation. thyroid occasionally. It 
should not be forgotten that 
some goitre patients with much degenerated thyroid gland suffer already to some extent 
from thyroidal atrophy. With such patients, if operated upon at all, much care must 
be taken to remove as little as possible of secreting gland tissue. 


Portion remowd Partly removed 


pp 
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Tetany.— Although I have up to the present time performed operations for the removal 
of goitre 1338 times, I have never seen tetany after any of my operations, nor have I ever 
heard of any case of mine in which it has occurred subsequently. The exact cause of 
tetany after thyroid operations is still, in my opinion, obscure. The ordinary explanation 
that it is due to injury of the parathyroid glands seems to me to be not by any means 
satisfactory. 

A mountain of literature has grown up round the subject of the parathyroids, and I 
must confess myself still an impenitent sceptic as to the supposed separate function of the 
parathyroids. I never take any special care to avoid them, although I usually do leave 
a piece of gland at the hilus for many reasons. It may be that, like the famous character 
in Moliére’s play, who had been speaking prose all his life without knowing it, I have all 
along been taking special precautions to preserve the parathyroids without knowing it. 
The practical point seems to me to be that, provided you leave a piece of gland at the hilus, 
you need never trouble about the parathyroids at all. 

Even if I wished to remove all the parathyroids, I could not be sure of doing so without 


performing a complete removal of the whole gland, or damaging it so much at the hilus — 


on both sides that it would be practically useless. Besides, even if all four parathyroids 
could be removed, there would still remain the so-called parathyroid tissue that exists 
within the gland itself. 

Undoubtedly tetany has often occurred after complete thyroidectomy, but this is an 
operation that I have never in my life performed. I have never seen any case in which I 
have wished to do this operation, and I doubt whether the necessity for doing it ever arises. 
It certainly never does in any form of innocent goitre. 


XIII. SUBSEQUENT DEATHS FROM CAUSES UNCONNECTED WITH OPERATION. 


Table XII. 
NO. SEX | AGE CAUSE oF DEATH | AFTER INTERMEDIATE CONDITION 
SIMPLE GOITRE :— | 
814 M. 70 | ‘** Bronchitis and heart ” | 3 years Not known 
951 F. 57 | ‘‘ Heart dropsy” .. + Wonderfully well ” 
881 F. 22 Bright’s disease Well (married) 
840 M. 37 Some acute illness ”’ Well 
864 F. 52 Diabetic coma 24 Hf Well but diabetic 
887 F. 51 Carcinoma, breast 57 oar Not known. 
930 63 Not known 
927 F. 40 Cause unknown 2 3-4 Well 
889  M. |. 21 | Killed in battle 3 
820 | F. 43 | Run over .. 
8ll | F. 32 | Childbirth .. 
1156 |: M. 26 | Spasmodic asthma . tf er Asthmatic 
PXOPHTHAL: IC :— 
847 F. 40 | Violence... m2 Ill of exophthalmic goitre 
851 20 Acute influenza 6 Well 
867 F, 25 Acute rheumatic fever 4 pe ” 
1225 F. 37 | Heart disease ‘ ae Much improved 
MALI T :— 
754 40 | Recurrence of carcinoma 1 Ns Gradually getting worse 
1198 F. 54 ” ” ” i 4 ” ’ ” 


If the after-history of any series of 500 persons, whatever be the matter with them, 
is traced over a long period of years, it will be found of course that some have died. Table 
XII shows, as far as any mere table can show, what I believe to be correct, namely, that 
none of the deaths in it are in any way attributable to the operation for goitre. 
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INTESTINAL STASIS FOLLOWED BY CYSTIC DILATATION OF 
THE CACUM, WITHOUT INTESTINAL OBSTRUCTION. 


By W. G. SPENCER, Lonpon. 


WITH PATHOLOGICAL REMARKS ON CYSTS AT THE ILEOCACAL 
VALVE AND ON THE CA:SCUM EXCISED, WITH A 
CONTRIBUTION TO THE PATHOLOGY OF INTESTINAL STASIS. 


By ARTHUR KEITH, 
Conservator of the Museum, Royal College of Surgeons of England. 


I. DILATATION OF THE CACUM INTO A _ LARGE CYST WITHOUT 
INTESTINAL OBSTRUCTION. 


Miss R., age 44, was for a number of years on the nursing staff of the Westminster 
Hospital ; latterly she had been engaged in district nursing, and had continued on duty 
until a few days before the operation. She had always been spare and a small eater ; 
she had been troubled by constipation, and had had at times attacks of colicky pain. On 
one occasion she was medically examined, and as there was then tenderness in the ileo- 
cecal region, the existence of appendicitis was suggested ; but the tenderness passed off 
without any concomitant symptoms. The abdomen had become slowly distended ; this 
had not been noticed for longer, certainly, than six months, and serious attention had 
only been directed to it during the previous few weeks. 

It was generally concluded, on her admission, that she had an ovarian cyst. I 
examined her fully both before and after the bowels had been moved three times follow- 
ing the administration of an aperient and an enema; moreover, there was no alteration 
in the abdominal tension after she was anesthetized. 

The abdomen was distended by an elastic swelling which bulged forwards ; it was 
dull to percussion, and a well-marked wave was transmitted across it. The line of dull- 
ness reached midway between the umbilicus and xiphoid cartilage, the upper margin 
varying with respiration. The flanks were flat and tympanitic ; a finger in the rectum 
did not reach the cyst. 

An incision in the middle line of the hypogastrium, commencing a little below the 
umbilicus, exposed the wall of a cyst, bluish in colour; the index finger passed round 
between the cyst-wall and the parietal peritoneum met with no adhesions. A large trocar 
was then plunged into the cyst, whilst the wall of the cyst was seized on each side of the 
trocar with toothed clamp forceps. It is important to note here that the perforation of 
the cyst-wall was made in the middle line of the abdomen, half-way between the umbilicus 
’ and the pubes. All the fluid escaped at once through the trocar into a bucket ; none 
leaked beside the trocar; within a minute a completely emptied thin-walled cyst was 
sucked tightly around the trocar owing to the siphonage. 

The empty cyst. being partly drawn outwards, contracted coils of intestine were 
noted on the inner side, and the wall of the cyst presented muscular fibres. Search was 
now made on the outer side and to the right along the. line of junction between the 
parietal and visceral peritoneum. The appendix was first shelled out, some six inches 
in length, the tip extending over the brim of the pelvis, where it was firmly fixed by a 
dense band. Tracing the appendix in the reverse direction, it was found continuous 
without any kink, with an infundibulum which opened into the cecum, close to where 
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the puncture had been made. It was only then that the nature of the cyst was disclosed. © 
Above what had formed the cyst-wall was the colon, convoluted concertina-like, obscured 
by fibrous adhesion. To the inner side and behind, the termination of the ileum was 
continuous with the colon. 

The further progress of the operation reduced the cystic dilatation of the cecum and 
the convoluted colon into a featureless tube (Fig. 314). Beforehand the ileocecal valve 
was continuous with the ascending colon above the limits of the cystic dilatation. The 
communication did not appear to be like that form of intussusception in which the ileo- 
cecal valve heads the intussusceptum. One may compare the state before operation to 
that existing in the stomach of a ruminant, in which, whilst the rumen is distended, fluid 
may pass from the cardiac to the pyloric end along a tube formed by muscular contrac- 
tion which shuts off communication with the rumen for the time being. 

Fig. 312 suggests an explanation of why there was no intestinal obstruction. 

The cecum which had been dilated, and the convoluted colon, were now shelled out, 
whilst mesocolic blood-vessels were secured, after which the end of the ileum together 
with the ileocecal valve was implanted into the transverse colon a little on the proximal 
side of the splenic flexure. 

After this the interior of the abdomen was inspected and palpated. The viscera 
were seen to be veiled, as if by a single layer of gauze; only the anterior surface of the 


Anteroposterior View. Lateral View. 
Fic. 312. 


C, Cecum dilated into a cyst: IL, Ileum continuous through the ileocecal valve with the convoluted color. 
S.F., Splenic flexure of colon. 


stomach and the liver showed glistening peritoneum. The viscera were palpated in turn 
and found normal; in particular all the small intestines were contracted ; there were no 
U-shaped loops. The gauze-like veil of fibrous tissue over the viscera was doubtless the 
result of mechanical friction by the cyst wall. The bowels were moved on the following 
day. Later, a series of x-ray photographs after a bismuth meal afforded evidence of free 
intestinal movement through the ileocolic anastomosis. 

The patient was examined six months after the operation. She had gained 1} stone 
in weight ; had improved in colour, having been free from constipation, indigestion, and 
flatulence ; and was about to resume work. Apart from the abdominal distention, the 
patient had been relieved from the effects of constipation. 

The Fluid Contained in the Cyst.—The fluid was all collected, and measured 7} 
pints (4-25 litres). It was a uniformly thin dark-brown fluid, brightly glistening from 
cholesterin, without any solid particles such as fibrin or viscid material. It was entirely 
without fecal odour, yet it was noted at the time of dividing the end of the ileum that its 
contents were yellowish and had the characteristic odour ; the end of the divided colon 
contained brown feces. 

The fluid was immediately examined by Dr. Braxton Hicks; he noted red _blood- 
corpuscles in all stages of decomposition ; there was abundance of cholesterin crystals, 
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but no micro-organisms were seen. As the fluid had all been collected in an open bucket 
and soon began to decompose with a foul odour, no further examination was made. 

It is clear from the clinical history, the tension of the cyst unaltered by the adminis- 
tration of the aperient, and the character of the fluid, that it had been slowly formed by 
the wall of the cecum shut off from the colon. Questioned after the operation, the patient 
could not remember any interruption in the slow enlargement of the abdomen, nor any 
escape of fluid with her motions. 

Supposing—as a result of constipation and a degree of intestinal stasis producing 
the changes in the wall of the gut described below by Dr. Keith, and the fibrous covering 
from which the bowel was shelled out—that there was set up an exaggeration of the 
transverse haustra of the colon, the concertina-like convoluted condition in which the 
colon was found may be explained. Also this would explain how a constriction at the 
junction of the cecum and colon, involving only the peritoneal surface and outer coat, 
disappeared as the bowel was being removed. 


II. PATHOLOGICAL REMARKS. 


When first given an account of this case I confidently predicted that the cyst met 
with would prove to be one situated in the ileocecal angle of the mesentery, and to be of 
embryonic origin. A number of these ileocecal cysts have been encountered by surgeons, 
but so far no good figure of one has been published. It may therefore be useful to 
reproduce the accompanying drawing (Fig. 313), made from a specimen in the R.C.S. 
Museum, which was obtained from the body of a full-time, stillborn child. The wall of 
the cyst shows a lining of mucous epithelium covered by a muscular coat, which has over 
it a peritoneal covering derived from the anterior layer of the mesentery passing to the 
ileoceeal junction. The cyst, of the size of a pigeon’s egg, has no communication with 
the lumen of the bowel. Nor have such cysts any morphological significance ; they arise 
in the latter part of the second month of development as extensions from the epithelial 
lining of the bowel. Why the ileocecal junction should be a common site for such 
embryonic extensions is not known. 

The specimen here described, however, proved to have nothing to do with an ileo- 
cecal cyst. The point at which the trocar entered is seen (Fig. 314) to be situated in the 
anterior wall of the cecum, which in the collapsed hardened viscus is situated 1 in. 
(2:5 ecm.) below and in front of the ileoczcal junction. There thus remains no doubt that 
the cyst was formed by a greatly distended cecum. 

The cecum in its collapsed state measures 2} in. (7 cm.) in length and only 1} in. 
{3 cm.) in width. The peritoneal coat had been stripped away with part of the external 
muscular coat. To the naked eye the muscle of the cecum showed no departure from the 
normal save in the broken appearance of its fasciculi. The viscus tapered to a conical 
apex from which came off a long appendix measuring 52 in. (13-5 cm.) in length and } in. 
(8-5 mm.) in diameter. From it, too, the peritoneal coat has been stripped away, and also 
the greater part of the longitudinal coat, thus exposing the circular coat, which is firmly 
contracted. Sections across the appendix at two points show its lumen to be open, its 
epithelial lining intact ; five to six follicles are seen in each transverse section, some of these 
breaking down in the centre. The only marked departure from the normal state occurs 
in the submucous coat, which becomes densely fibrous where it approaches the inner 
muscular coat, as if it had been the site of a chronic inflammatory process. The circular 
muscular coat is healthy. In its present highly contracted state the tract of colon 
removed measures over 21 in. (54 cm.). The first 4 in. (10 cm.) I regard as _ repre- 
senting the ascending colon, the remainder the proximal part of the transverse colon. 
Along the whole length of this part, the musculature is most irregular in its arrangement 
and development. 

Allowing for the shortened condition into which the tznize have been thrown by 
being preserved in formalin solution, there still remains evidence that there must have 
been a good deal of hypertrophy in the longitudinal coat, particularly in the teniz. 
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Apparently the ascending colon and the proximal part of the transverse loop were matted 
together in a confused mass, and in the course of separating the various coils the 
peritoneal coat was torn away from certain areas and the muscular coat and teenie 
were ruptured in places. At no point is there any localized stricture or obstruction ; 
throughout the colon its breadth varies from 3 to 4 cm. It is the irregular spastic 
condition of its musculature which seizes one’s attention. 


FIG. 313.—Drawing of a congenital ileocacal cyst removed from the body of a full-time, stillborn child. 


Microscopic examinations were made of the wall of the caecum and colon at several 
points by Mr. J. Howard Mummery and the writer, various staining methods being 
employed. Examination of the muscular and mucous coats of the cecum, which one 
would have expected to show marks of the enormous distention to which they had been 
subjected, reveals only minor departures from normal. As may be seen from Fig. 315, 
where a section of the caecum from this case is compared with a section made from 
a healthy cecum, the muscular coats are normal in thickness and arrangement. The 
outer coat shows some areas of degeneration, but such are not uncommon in ceca w hich 
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are counted healthy. The fasciculi of the inner coat are, for the greater part, separated 
into bundles which, on section, are sickle-shaped and placed widely apart, the separation 
being the result of the over-distention to which the cecum has been subjected. The 
corresponding coats of the colon are thick, dense, and strongly contracted. The preserva- 
tion of the bowel was not favourable to a minute examination of Auerbach’s plexus. In 
the cecum, and particularly in the appendix, of healthy normal individuals, this system 
is more slightly developed than in the colon. In the present instance such nerve-cells 
as could be detected in the cecum were irregular and apparently atrophic. In the colon 
they were normal in number and in form. I am of opinion that a complete and 
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FG. 314.—Drawing of the part of the bowel removed. ‘The scale of reduction is indicated. 
A, Anterior or free tenia; B, Omenial tenia; C, Mesenteric tenia. 


exact examination of the peripheral-nerve system of the cecum in such cases as this will 
show degeneration in Auerbach’s plexus ; but the evidence so far at my disposal is little 
better than presumptive. The essential pathological state of the bowel excised lies in its 
mucous membrane. 

Certain cells lying between the lower or blind ends of the tubular glands of the 
mucous membrane are overladen with a brown pigmented substance which Mr. Shattock, 
Pathological Curator R.C.S. Museum, has observed in cases where the lining membrane 
of the appendix was blackened by pigment. In this case, the mucous membrane, both 
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FIG. 315.—Section of the cecum from this case compared with section of a normal cecum. a,b,c, Celis laden 
with brown pigmented substance in various stages of transformation; d, Dilated lymph spaces or vessels; e, Lieberkiihn’s 
gland; /, Muscularis mucose; g. Inner. muscular coat; , Outer muscular coat; i, Auerbach’s plexus. 
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of the cecum and colon, is of a dark-brown colour, due to the pigment-laden cells in the 
deeper stratum of its substance. In recent years I have encountered collections of these 
cells in a large number of bowels excised on account of ‘stasis’; they are said to occur 
in tae intestines of healthy people, but I do not believe this to be true. However, I have 
never seen such a dense and continuous stratum of cells, overladen with brown pigment 
substance, as in this case ; its abundance in the cecum is shown in Figs. 315 and 316; in 
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Fig. 316.—Pigment-laden cells, with the surrounding dilated lymph-spaces or vessels, in the cacum of the case. 
a, Cells laden with brown pigmented substance; b,c, Groups of such cells in stages of being absorbed; d, Lymph 
Space, dilated; e, Lieberkiihn’s gland; /, Muscularis mucosex, 


the colon the amount was much more than in the cecum. A careful study has convinced 
me that these overladen cells, often distended until they have a diameter of 15 p, or 
aggregated to form irregular masses of 40 to 50 pu in diameter, are endothelial in origin ; 
they occur as normal structural constituents of blood-capillaries or of lymph-capillaries. 
Those lying under the surface of the epithelium of the mucous membrane or between the 
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more superficial segments of the tubular glands, although pigment can be observed in them, 
never become overladen and engorged as do the deeper cells placed between the fundus 
of adjacent glands and just above the muscularis mucose. Certain appearances lead one 
to believe that these cells migrate towards the deeper stratum as they become engorged, 
but of this I am by no means convinced. Always there are greatly dilated lymph-vessels 
or spaces around the clumped pigmented cells lying on the upper surface of the muscu- 
laris mucose ; there seems to be a positive obstruction to the outflow of lymph. The 
lymphatic obstruction must react on and hinder the venous circulation. Around the 
clumped, pigmented masses are numerous mononuclear lymphocytes which apparently 
are concerned in digesting and removing the accumulated pigmented débris. I cannot 
resist the inference that the presence of these large cells, engorged with pigmented matter, 
are symptomatic of a grave disorder in the economy of the colon. 

As to the nature of the brown substance, I refer the reader to recent papers by 
Salkowski! and by Brahm and Schmittmann.? They regard it as a waste product, 
derived from the metabolism of fat, and that the pigment is of the same nature as melanin. 
There is, in the opinion of the writers just cited, some close relationship between the 
adrenal function, the motor-nerve plexus of the bowel, and pigment formation. I feel 
confident that these brown cells are related to the motor disorders of the bowel, and when 
they occur are indications of the existence of constipation. 

My interpretation of the case is that the cystic dilated condition of the cecum was 
a sequel to a spastic state in the muscular coats of the proximal colon, as the result of a 
long-standing intestinal stasis of which the adhesions of the cecum and appendix are 
evidence. In certain animals, such as rodents, the cecum is marked off from the colon 
by a well-marked sphincter. I have seen many cases in formalin-hardened human bodies 
where the proximal colon was contracted as if it served as a sphincter. There must be 
a close functional co-ordination between the czecum and proximal colon, just as between 
the stomach and small intestine. In the. present instance this co-ordination appears to 
have broken down. The matting together of the cecum and proximal colon. shows that 
the patient had suffered for a considerable period from that clinical entity described as 
intestinal stasis. We are apparently dealing in this case with one of the terminal results 
of stasis; but in this instance the obstruction in the colon cannot be attributed to any 
extrinsic cause such as bands or kinks. The condition is one affecting the motor 
mechanism. 

In my opinion the method of preserving the ileocecal sphincter and valve, and 
implanting them into the distal colon, has much to commend it from a functional point 
of view. 
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THE CLOSURE OF SEPTIC BONE CAVITIES FOLLOWING 
GUNSHOT WOUNDS BY MUSCLE-FLAPS. 
By DUNCAN WOOD, Bristo.u. 


Tue problem of healing up old discharging sinuses leading down to a cavity in a bone 
has, for a long time, engaged the attention of surgeons. Since the war, the necessity of 
solving the problem has become intensified. A large number of ex-soldiers suffer from this 
complication of their gunshot wound. It not only entails their being absent from their 
work whilst attending for dressing at local clinics, but the constant septic discharge may, 
_in time, cause lardaceous disease. Af. Schultzen quotes a case where the sinus was 
discharging for nine years. At the time of operation the patient had albuminuria, which 
disappeared-when his wound was healed ; in my Case 16 of the following series, the sinus 
was discharging for over three years ; albuminuria and anzmia were present, both of which 
cleared up after the operation. 

This paper is based upon a series of twenty-four consecutive cases. The average 
time the wounds had been discharging was two years and eight months. Three cases 
had a persistent sinus for over four years. This is the type of chronic sinus leading down 
to a cavity in a bone, for which the operation to be described is advised. The difficulty 
of closing these cavities is shown by the numerous methods advocated. 

1. Schede’s aseptic blood-clot is the simplest of all, but a completely aseptic condi- 
tion of the tissues must be procured, otherwise the blood-clot acts as pabulum for the 
bacteria present. 

2. The insertion of substances such as solidifying paraffin, and Senn’s decalcified 
bone-chips. These substances have no bactericidal power. When placed in cavities 
following gunshot, the wound tends to break down on the fourth to eighth day, and the 
contents become exposed, and slowly extrude. 

3. Antiseptic plugs, such as Beck’s bismuth paste, and Rutherford Morison’s 
B.I.P.P., tend to counteract the septic conditions. But in large cavities a considerable 
quantity of the paste will be required, and may lead to poisoning by absorption. 

4. Von Kiselsberg’s osteoplastic flaps method, and Af. Schultzen’s crushing in of the 
bony wall of the cavity, are unnecessarily severe. Massive necrosis of the bone has 
followed the latter method. Af. Schultzen, whilst recommending it for the upper end 
of the tibia, agrees that it is too destructive for single bones like the femur. 

5. Broca advised the removal of so much bone that the soft parts would fall into 
the resulting depression of their own accord. Unless the cavity is very shallow, this method 
requires the removal of too much bone. Especially does this apply in the case of single 
bones, such as the femur and humerus. I was unfortunate enough, when attempting 
this technique, to fracture the femur. This finally led to the amputation of the limb. 
If a large quantity of bone is not removed, the overlying structures will be under tension 
if forced into the cavity. Again, the tissue will not fit the cavity as accurately as by a 
specially-cut flap of muscle. 

6. Walton Martin advocates the use of fat-grafts to pack into bone cavities. He 
states that the fat splits into fatty acids and glycerin within the cavity, and that these do 
not readily support bacterial life. The fat-graft does not appear to have an active 
bactericidal action. He depends on three weeks’ treatment by the Carrel-Dakin method, 
applied between the two stages of the operation, to procure asepsis. He only reports one 
case of a cavity due to gunshot wound, and this required three separate operations. It 
is simpler to produce relative asepsis in a cavity following tuberculosis or the later stage 
of osteomyelitis, than in those following gunshot wounds. Lefevre has tried this method 
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of fat-transplants, and quotes three failures due to the impossibility of rendering the 
cavity sterile. 

7. The idea of filling up the large cavities with pedicled flaps of the soft tissues is not 
new. Af. Schultzen reported twenty cases operated on by him at Helsingfors in 1894. The 
cavities were the result of chronic, following on acute, osteomyelitis. His flaps consisted 
of deep fascia, muscle, and periosteum, with fragments of bone sometimes attached to the 
latter. The use of a flap of muscle to fill cavities following gunshot wounds has been 
advocated by Percy Sargent, Elmslie, and Lefevre. Its advantages are that for a success- 
ful result the bone cavity need not be absolutely sterile. Those who have been called upon 
to treat old-standing discharging gunshot wounds will appreciate the difficulty of making 
them aseptic. The pedicle muscle-flap is a living plug with its own blood, and often its 


FIG. 317.—Case 17. Cavity in upper third of femur, Fig. 318.—Case 13. Lateral view of lower third 
filled with vastus externus by two-stage operation. of femur before operation. Semimembranosus used 
to fill cavity. 


own nerve-supply. It is consequently able to resist low degrees of infection. This is 
a great advantage over the other methods mentioned above. The use of muscle as a 
hemostat is well known in brain surgery. Its similar action in bone cavities is of great 
importance. It prevents the accumulation of blood-clot, which would act as a pabulum 
for organisms in the wound. 

If an abscess is present in the soft tissues, drainage of the abscess should be done 
as a preliminary to the main operation. In Case 7 the patient was admitted with this 
complication and a temperature of 103°. The abscess was drained and Carrel-Dakin 
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treatment carried out for twenty-five days. At the end of this time the bacterial count 
showed two cocci per field. A successful muscle-flap operation was then performed. 


' TECHNIQUE OF THE OPERATION. 


The first step is to open up the cavity in the bone, and the second to place in that 
cavity a pedicled muscle-flap. These two steps are preferably done at one sitting, and 
this also applies if a sequestrum is found in the cavity. Sargent, Elmslie, and Lefevre 
also complete the two stages without an interval. Af. Schultzen advocated an interval 
of two to three weeks between the two steps. In the first he enlarges the bone cavity and 


Fig. 319.—Case 18. Tunnel type of cavity. Probe points Fig. 320.—Case 15. Gutter type 
to cavity in lower third of femur. Quadriceps used as muscle- of cavity in femur. Filled by vastus 
flap. externus. 


leaves in a pack. In the second he cuts out and inserts a musculoperiosteal flap. This 
method was followed in Case 17 (Fig. 317), as there was a bag of pus found on opening up 
the cavity. In spite of this, the case is healing, though very slowly. 

A tourniquet is not advisable on account of the oozing of blood which may follow 
its removal. Hemorrhage into the cavity is not generally an embarrassing feature 
during the operation. A clear view can be obtained by a temporary tampon of gauze 
soaked in hydrogen peroxide. Sargent and Lefevre are both against using a tourniquet. 
Af. Schultzen, on the contrary, advocates its use, but in Case 5 of his series the haemorrhage 
was so profuse after removing the tourniquet that a tampon had to be left in and the 
operation completed two days later. 
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The site of the incision depends upon the position of the sinus present. This may 
be adjacent to important vessels and nerves. Case 13 (Fig. 318), with a cavity in the 
femur, involved dissecting out the femoral artery from the scar tissue. In this type of 
case Af. Schultzen approaches the cavity through normal tissue on the other side of the 
limb. The disadvantage of this method is that the scar tissue surrounding the sinus is 
not touched, causing the final healing to be greatly delayed. 

A J-shaped incision is made, with the long limb of the J surrounding the sinus, 
and the hook of the J curved towards the side from which the muscle-flap will be taken. 
This side should be that on which most muscle can be felt and least scar tissue is present. 
In Case 23, with a cavity in the head of the tibia, a chronic ulcer with much scarring 
was excised by a large oval incision, 
and, after inserting a flap from the 
inner head of the gastrocnemius, the 
wound was closed by turning down 
a skin-flap from the inner side of the 
thigh. As much scar tissue as possible 
is excised. This is the most tedious 
and difficult part of the operation. 
The periosteum round the cloaca into 
the bone is stripped back. ‘The space 
between the muscle and bone is packed 
off with gauze to prevent pieces of 
bone, separated by chiselling, being 
left behind. Sargent emphasizes this 
point. The entrance to the cavity is 
then enlarged by the chisel. 

The cavities present are of two 
types. In the tunnel type (Fig. 319) 
there is a complete opening through 
the shaft of the bone. The base of 
the tunnel will be formed of fibrous 
tissue on the opposite side of the limb. 
The cylindrical tunnel is turned by 
the chisel into a funnel. A _ pyra- 
midal-shaped muscle-flap can then be 
inserted right up to the apex of the 
funnel. In the other type (Fig. 320) 
there is only one opening into the 
cavity ; and these are more favour- 
able to treat. The upper and lower 


lips of the wall of the sinus are 
removed, so as to turn the cavity Fic. 321.—Case 12. Multilocular type of cavity in middle 
into a gutter. The lateral walls are of shaft of femur. 


preserved, to retain the cylindrical 
shape of the shaft of the bone and thus preserve its strength. This is an important 
variation of Broca’s method, in which the cavity must be flattened out. 

The cavity may be simple or multilocular. In the latter case (Fig. 321) the walls 
must be smoothed down by a gouge to make one large cavity. This is difficult in injuries 
like those in Case 7 (Figs. 822, 323), where there are long fissures running up the shaft 
of the bone. All granulation tissue is removed from the wall of the cavity. The com- 
plete sterilization of the cavity would appear to be impossible. In this series, the 
earlier cases were treated by cleaning the cavity with methylated spirit, and leaving in 
a B.I.P.P. pack while the muscle-flap was being cut. All the paste should then be 
wiped away, or the adhesions between the muscle-flap and the walls of the cavity will be 
delayed. In the later cases the cavity was washed out with hot saline, as advocated 
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by Sargent. Lefevre attempted to sterilize his cavities with hot air. All chips of bone 
must then be carefully sought for and removed from the wound. In a large wound they 
may easily be overlooked. In Cases 8 (Figs. 324-326) and 15, local abscesses occurred 
in the soft tissues shortly after healing of the wound. Both cases were due to a 
sequestrum lying outside the bone. 

The second stage of the operation consists in dissecting back the deep fascia and 
exposing healthy muscle in the neighbourhood of the sinus. In a patient who had an 
ankylosed knee-joint, a U-shaped flap, consisting of deep fascia, muscle, and periosteum, 
as advocated by Af. Schultzen, was used. It was a failure. The flap was too rigid to fit 


Fig. 322.—Case 7. Lateral view of lower third of femur, FIG. 323.—Case 7. Anteroposterior view of 
before operation. lower third of femur, showing cavity smoothed out 
at operation. A double flap was required to fill it. 


the cavity accurately, thus leaving dead spaces behind. It also left a space between the 
skin and the place from which the flap was cut. In all the cases in this series one or two 
healthy muscle-bellies have been dissected out, and the deep fascia and periosteum have 
not been used. 

The flap should preferably have its base above, as being easier to retain its blood- 
and nerve-supply. If this is anatomically inconvenient, the base may be made below 
as in Cases 1, 4, 9, and 10. In one of Af. Schultzen’s cases, on account of the size of the 
cavity in the lower end of the femur, it was necessary to cut two flaps—one with its base 
above, and one with its base below. The inferior base-flap sloughed, the superior base- 
flap survived. The difference must have been in the blood-supply, and not in the amount 
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of sepsis present. Campbell and Pennefather have divided the muscles up into groups 
by their blood-supply. According to this classification, muscles such as the inner head of 
the gastrocnemius have a unipolar blood-supply. This muscle was used in Cases 21, 22, 
23, and 24, the flap being cut with its base above. The muscles which were left with a 
base below have either belonged to the bipolar group, such as the biceps (Case 9), or 
the multipolar group, such as the vastus externus (Case 10) and the deltoid (Case 1). 

The flap should consist of healthy muscle alone. Undamaged muscle is very mobile, 
and will fill the undulations in the cavity accurately. The length of the flap is cut so as 
to reach into the bottom of the cavity without tension. The contractile nature of 
muscle must be allowed for. Two or three catgut sutures fix it in position to prevent its 
displacement whilst sewing up the wound. If it is properly cut, there should be no tension, 
which would endanger its blood-supply. 

If the cavity is very large (Cases 7 and 10) it 
is necessary to cut a second flap, the double-flap | 
method. One flap is taken from the inner edge, 
and one from the outer edge of the wound. They 
may be cut—one with its base above and the other 
below,.as in Case 10 (Figs. 327-829), or both with 
their bases above, as in Case 7, where the semi- 
membranosus and the vastus internus were used. 

The situation of the flaps should be such that, 
when cut, they fall laterally into the cavity. In 
some cases it is necessary to turn the flap at a 
right angle, but an acute angle should be avoided, 
as liable to constrict the blood-supply. For a 
cavity in the upper end of the humerus the deltoid 
is chosen, preferably its anterior portion, as less 
likely to interfere with its nerve-supply (Cases 1 
and 2). If the cavity is rather low down the 
humerus, tension of the flap may be avoided by 
putting the arm on an abduction frame. For the 
shaft and lower end of the humerus a portion of 
the triceps is used (Case 3). The radius and ulna 
rarely require this operation. A lesion sufficiently 
severe to produce a large cavity will usually result 
in a complete gap in the bone. In Case 4 the 
upper end of the ulna was united by a bridge to 
the radius. A cavity was left between the lower 
fragment of the ulna and this bridge. It was 
fitted by a flap cut from the upper end of the : 
extensor carpi ulnaris. This muscle was chosen as FIG, $24.—Case’8. The arrow points to seques- 
least likely to interfere with the function of the 
hand. For the ilium, the gluteus maximus is 
usually accessible (Case 5). The muscles round the shaft of the femur are very suitable 
for flaps. They have long bellies, and can be cut to the required length, thus avoiding 
tension. The vastus externus (Cases 6, 8, 10, 12, 14, 15, 16, 17, 18) should be chosen 
when possible: it is bulky; the action of its whole is not seriously impaired by using 
part of the muscle ; it is not intimately connected with important nerves or arteries—a 
great help where much scar tissue is present (see Figs. 330, 331). In Case 11 it was 
not available, being fibrous and bound down to the femur. The biceps was used to 
fill the cavity. Just above the condyles the vastus externus is too tendinous to be 
satisfactory. 

A sinus on the inner side of the femur is fortunately much rarer than on the outer 
sid¢ ; this is no doubt. due to the tendency of surgeons operating on the primary wound 
to drain on the outer side of the limb. Contact with the femoral vessels was thus avoided 
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by the large drainage tubes which were used at one period of the war. In Cases 7 and 13 
the sinus was present on the inner side of the thigh. The semimembranosus was used to 
close the cavity. .The objection ‘to this muscle is its relatively small width. This difficulty 
was overcome by using a second flap from the vastus internus. Af. Schultzen’s method 
of approaching the cavity from the other side of the.femur would have so seriously 
weakened the shaft of the bone in this case as to be impracticable. 

For the upper end of ‘the tibia (Cases 21, 22, 28, 24) the inner head of the gastro- 
cnemius is used. It is preferable to the soleus on account of its higher origin. This allows 


FIG. 325.—Case 8. Gutter type of cavity in femur. Dotted : FIG. 326.—Case 8. Cavity filled by single flap from 
line shows amount of bone requiring removal. vastus externus with its base above. 


a more mobile flap to be cut with its base above, the cavity usually being in the head of 
the tibia. When the entrance is on the outer side of the shaft of the tibia, no muscle is 
available. The anterior tibial group is not bulky enough, and, on account of its close rela- 
tion to the bone, tends to be involved in scar tissue. It is necessary to approach the cavity 
through its intact inner wall; the inner head of the gastrocnemius then becomes available. 
The resulting weakness to the shaft of the tibia is of less importance than in the femur on 
account of its fibular support (Case 21, Figs. 332-335). The cavity being filled with a 
muscle-flap, a rubber-glove drain is placed on the superficial surface of the flap to atlow 
any exudation to escape. _No drain is placed in the bone cavity. The deep fascia is 
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FIG. 328.—Case 10. A.C, Cut ends of vastus externus 
FIG. 327.—Case 10. Cavity exposed through outer wall of anterior to femur. B, D, Cut ends of vastus externus 
femur after excision of scar tissue. A, B, Vastus externus. posterior to femur. The first’ flap (B) inserted in cavity. 


Fic. 329. Case 10.—cC, The second flap, with its base below, inserted in cavity. 
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Fig. 330.—Case 19. Cavity in outer wall of femur, Fig. 331.—Case 19. Upper third of femur after operation. 
before operation. Vastus externus inserted in cavity. 


FIG. 832.—Case 21. Cavity in head of tibia, FIG. 333.—Case 21. After operation, showing method of 
before operation. approach to cavity for inserting gastrocnemius. 
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resutured in position by catgut. The skin is closed with silkworm gut. A lightly 
bandaged dressing of gauze and wool is applied, and a wooden splint for the first four 
days to keep the neighbouring joints at rest. Af. Schultzen devised a wire cage to 
stand over the wound to prevent pressure of the dressing causing anzmia of the flap. 
Probably the reactionary cedema of the tissues inside the limb is more to be feared than 
light pressure from without. 


FIG. 334.—Case 21. A, Cavity on inner side of head of tibia. B, Flap from inner head of gastrocnemius. 


Fig. 335.—Case 21. a, Soleus muscle. gB, Gastrocnemius. C, Flap from gastrocnemius inserted into cavity. 


Lefevre found his best results with the humerus and his worst with the femur. In 
most cases there is an inflammatory reaction in the wound, at its worst on the fourth day. 
One or two stitches may require removal. In no case in this series has the flap sloughed. 
In two instances (Cases 11 and 20) the wound healed by first intention. 
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The average time taken for each operation is one and a half hours. 


Bones involved Cases Healed 
Ulna 1 1 
lium .. 1 1 
Femur .. 14 


Tibia 


Total .. 


TIME OF HEALING AFTER OPERATION. 


Af. Schultzen gives an average of forty days for each case in 14 cases, the longest 
being ninety days, and the shortest thirty. 

Lefevre, in a series of 53 cases, had 12 h-aled by first intention, 26 in one month, 3 in 
six weeks, 4 in two months, and 8 failures. 

In my series, the average time was forty days. There were 3 failures, as follows :— 

Case 2.—There is still a sinus present, probably due to a small piece of bone left 
behind. A further exploration will be necessary. 

Case 3.—This patient cannot be traced. It is not known whether the wound is healed. 

Case 6.—This patient had to leave the hospital for family reasons a few days after the 
operation. It is probable that the flap became partly dislodged. 


CONTRA-INDICATIONS TO THE OPERATION. 


1. If a cellulitis or active inflammation of the muscles round the sinus is present, a 
. preliminary drainage followed by Carrel-Dakin treatment should be given. 
2. Excessive wasting of the muscles of the limb. In cases due to gunshot wounds, 
the wasting is usually only localized, and due to destruction of the muscle by the missile. 
In old cases of osteomyelitis in children, general wasting of the limb may be a bar to a 

sufficiently bulky muscle-flap. 

3. If no muscle is available locally for anatomical reasons. The lower end of the 
tibia is the most striking example, but here Broca’s method of flattening out the cavity 
can be done on account of the additional support given by the fibula. 


The question arises as to what eventually happens to the cavity after a successful 
closure by a muscle-flap. It is very unlikely that the cavity ever becomes filled by bone. 
The lessened vascularity of its walls, which follows from chronic inflammation, limits 
| bone-cell proliferation. Sargent quotes a case in a man, age 50, who had been under obser- 
i vation for sixteen years. The cavity was originally 4 inches in length, and at the end of 
| the sixteen years was still 3 inches long. That new bone will not form ‘in cases of sclerosis 


of the ends of the bones is shown in many cases of non-union of fractures. In healthy 
bone there is no difficulty in replacing artificially removed osseous tissue. Bancroft, 
having excavated holes in the humerus of dogs, and allowed the cavity to fill up with 
blood-clot, found that four months later this blood-clot was completely replaced by bone. 
Fortunately, this is not essential for a good functional result in man. 


NOTES OF CASES. 


Case 1.—F. H. W. W. Gunshot wound of the upper end of humerus ; tunnel type. Wound 
discharging 4 years 8 months. Filled by a flap from the anterior part of the deltoid muscle. 
Healed in 18 days. 


Case 2.—W. J. S. Gunshot wound of the upper end of humerus, with bony ankylosis 
of shoulder-joint-; * tunnel type. Discharging 2 years 2 months. A flap taken from posterior 
part of the deltoid, as the anterior portion was absent. Did not heal. At a second operation a 
previously overlooked sequestrum was removed. 
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Case 3.—A. C. R. Gunshot wound of the middle of the humerus ; gutter type. Discharging 
2 years 1 month. Flap from the inner head of the triceps. Failure. 


Case 4.—S. H. E. Gunshot wound of the upper end of radius and ulna; cavity between 
the lower fragment of the ulna, and the bony bridge joining radius. and ulna. Flap from the 
— carpi ulnaris. Sinus, which had been discharging 2 years 2 months, healed in 33 

ays. 


Case 5.—H. U. N. Gunshot wound of the ilium near the sacro-iliac joint. Discharging 
2 years 2 months. A muscle-flap from gluteus maximus. Healed in 49 days. 


Case 6.—W. M. Gunshot wound of the upper third of the femur. Discharging 4 years 7 
months. A muscle-flap from vastus externus. Failure. 


Case 7.—A. J. H. Gunshot wound of the lower third of femur. Large cavity. Discharging 
2 years 1 month. A double flap of semimembranosus and vastus internus, with their bases above, 
was used. Healed in 74 days. A bacterial count showed 2 staphylococci per field, at the time 
of operation. 


Case 8.—C. G. S. Gunshot wound of the middle of femur. Discharging 1 year 8 months. 
A muscle-flap from vastus externus. Healed in 14 days. A subsequent abscess caused by a 
piece of bone left behind at operation: this was removed. Wound then healed soundly. 


Case 9.—W. G. M. B. Gunshot wound of the lower third of the femur. Discharging 4 years 
5 months. Flap cut from biceps, as quadriceps was chiefly fibrous tissue at this level. Healed 
in 49 days. 


Case 10.—S. A. U. Gunshot wound of the middle of femur. A large ivory peg had been 
inserted 9 months later ; the wound did not heal, and had been discharging 2 years 3 months. 
Sound union of femur. Sinus led down to a large peg, which was removed and the cavity filled 
by a double flap from the vastus externus. -Healed in 33 days. 


Case 11.—W. W. Gunshot wound of the lower third of the femur. Discharging 1 year 5 
months. Sequestrectomy. Cavity filled by a biceps-flap. Healed by first intention. 


Case 12.—B.U.R. Gunshot wound of the middle of the femur. Discharging 1 year 6 
months. Cavity multilocular. A muscle-flap cut from vastus externus. Healed in 28 days. 


Case 13.—T. A. Y. Gunshot wound of the lower third of the femur. A large multilocular 
cavity. Discharging 1 year 8 months. Cavity filled by semimembranosus muscle. Healed in 
79 days. 


Case 14.—P. E. D. Gunshot wound of the middle of the femur ; tunnel type. Discharging 
3 years. A muscle-flap from vastus externus. Healed in 21 days. 


Case 15.—-H. S. J. R. Gunshot wound of the middle of the femur. Discharging 3 years 
9 months. A flap from vastus externus. Healed in 90 days. 


Case 16.—R. C. Gunshot wound of the lower third of the femur. Discharging 3 years 1 
month. Albuminuria present. Cavity filled up by a flap from the biceps: Healed in 34 days. 
Albumin in urine disappeared. 


Case 17.—O. R. Gunshot wound of the middle of the femur. Sinus discharging 4 years 
6 months. Patient had been operated on fourteen times before admission. Operation in two 
stages, because of much pus present in cavity. A ps from the vastus externus inserted at second 
stage. Wound has not healed. 


Case 18.—A. K. Gunshot wound of the lower third of the femur. Discharging 4 years 3 
months ; gutter type. A flap cut from the quadriceps. Healed in 50 days. 


Case 19.—H. A. R. Gunshot wound of the upper third of the femur. Discharging 2 years 
1 month. A flap from the vastus. externus, with its neck above. Healed in 50 days. 


Case 20.—C. T. F. Gunshot wound of the lower third of the femur. Discharging 4 years 
3 months. Cavity filled by the sartorius. Healed by first intention. 


Case 21.—J. W. D. Gunshot wound of the head of the tibia. Discharging 1 year 9 months. 
A long flap was taken from the inner head of the gastrocnemius, and this had to be introduced 
into the cavity through the inner wall of the tibia. Healed in 56 days. 


Case 22.—G. H. ©. Gunshot wound of the head of the tibia. Discharging 6 years 10 
months. A flap cut from the inner head of the gastrocnemius. Sloughing of the part of skin 
followed its undermining. Healed in 42 days. 
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Case 23.—S. T. O. Gunshot wound of the head of the tibia. Discharging 4 years 1 month. 
A large ulcer was present ; ulcer excised. The bone cavity was filled by a flap from the inner 
-head of the gastrocnemius. Skin closed by a pedicled skin-flap, turned down from the lower third 
of the thigh. Healed in 28 days. } 


Case 24.—B. B. Gunshot wound of the head of the tibia. Discharging 3 years 4 months. 
A flap from the inner head of the gastrocnemius. Healed in. 56 days. 


I am indebted to Mr. E. W. Hey Groves for his help, and for many suggestions in 
this work ; and also to Miss D. Pillers for the drawings. 
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SURGICAL CLINICS 


VISITS TO SURGICAL CLINICS AT HOME 
AND ABROAD. 


SIR WILLIAM THORBURN’S CLINIC AT MANCHESTER. 


In 1909 the new hospital was opened in Manchester. This magnificent building, which 
should be seen by all, and especially by those interested in the planning of an up- 
to-date hospital, was the outcome of much thought and labour devoted by Sir William 
Thorburn. It was he who conceived and effected the principle of the establishment of 
complete surgical in-patient units. Thus, in one block of buildings and on the same floor 
one finds wards for male and female patients, each ward having its own separate rooms 


Fig. 336.—Sit William Thorburn, K.B.E., C.B., C.M.G. 


for the isolation of cases ; a theatre block consisting of the surgeon’s room, where records 
are kept, a room for the administration of the anesthetic leading into the theatre, which 
connects with a large sterilizing annexe; and a recovery room used, if required, for 
resuscitation purposes. 

There are five such surgical units, and, although in some cases units are on different 
floors above each other, by a clever architectural device the theatres have been provided 
with proper illumination by means of a top light in each case. It must be a great satis- 
faction to Sir William Thorburn, when looking back on those days of arduous toil in which 


. 
~ 
. 


474 


THE BRITISH JOURNAL OF SURGERY 


this hospital was planned and built after his own design, to see now the smooth working 
of the hospital which his forethought has rendered possible. 

In another part of the building are the premises set aside for the School, including— 
as well as common-rooms, library, class-rooms and laboratories—a fine lecture theatre. 

Professor in Surgery to the University, Sir William Thorburn has given in this theatre 
many lectures and demonstrations ; and, though now he has formally retired from the 
active staff of the hospital, he has acceded to the request of his colleagues to give from 
time to time a course of lectures on some selected subject. His teaching in clinical surgery 
is of an attractive type: he faces the problem from the students’ point of view, and, by 
analyzing the subject and presenting each member of his audience with a ‘ schematized’ 
chart at the beginning of each lecture, he creates and maintains an interest. It is 
characteristic that he will not draw pictures, but he will, and invariably does, build up 
diagrams easily visualized, and bearing only essential features. 

On the writer’s introduction to the clinic, he was fortunate enough to find the unit 
engaged in the operating theatre, and a description of the morning’s work will serve to 
indicate the general arrangements and technique. The first case was brought to the 

; anesthetizing room in bed, by means 
of a trolley (Fig. 337), which is first 
wheeled into position under the bed, 
its framework then being elevated by 
a simple movement of a lever which 
raises the bed from the floor. The 
use of these trolleys, which were seen 
by Sir William Thorburn in Stockholm 
and brought to this country, has many 
advantages over the method of moving 
a patient by transference to a wheeled 
stretcher: a minimum of lifting is 
effected before and after operation ; 
a patient is settled comfortably in bed 
directly after an operation, the opera- 
ting table being wheeled into the 
anesthetizing room where the bed has 
been kept, and a single lifting from 
the table to bed is the only disturb- 
ance to which the patient is subjected. 
In the anesthetizing room the patient 

FiG. 337.—Bed trolley. was transferred to the operating table 
and placed, prior to the induction of 
anesthesia, in the position to be maintained during the operation. 

Here one had the pleasure of meeting Sir William Thorburn’s friend and colleague, 
Mr. Wilson, who for many years has been the anesthetist to the clinic. One appreci- 
ated the advantages under which these two men worked, each devoting his attention to 
the task in front of him, yet ever mindful of the other. This close association of two 
old friends in their respective branches of surgery must on many difficult and tiring 
occasions have lightened their burden and added to the efficiency of their work. — 

Case 1.—Operation for injury to the brachial plexus involving the upper trunk— 
right side. 

Six months before operation the patient sustained an injury to his right shoulder, 
being pitched from a motor-bicycle. As a result he developed, without signs of fracture 
or dislocation, a paralysis of certain muscles of the upper limb, namely, supraspinatus, 
infraspinatus, deltoid, and biceps ; there was no paralysis of the rhomboid muscles. A 
curved incision, crossing the lower part of the posterior triangle of the neck, was made, 
the incision being first outlined and cross-marked with the point of a cutting needle. After 
division of the platysma a considerable mass of scar tissue was encountered. A careful 
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dissection was made, exposing the upper trunk of the brachial plexus, which was found 
to be bulbous at the junction of the 5th and 6th cervical nerves. Further dissection freed 
the trunk with its bulb from the surrounding scar tissue, which was extremely dense. The 
bulb itself was dissected, and there was found embedded in its substance a shell of bone, 
sufficient in size to enclose the original nerve-trunk on its front and lateral aspects. This 
piece of bone, which, after removal, had all the appearances of having come from the 
posterior aspect of the clavicle, was dissected out with its enclosing scar tissue, and a groove 
in the nerve where this foreign body had lain was evident. After its removal, however, 
the whole nerve-trunk became more mobile and normal in appearance, the groove becom- 
ing gradually obliterated. It was therefore decided not to resect any portion of the nerve, 
and the wound was closed in layers with catgut sutures, finishing with a fine continuous 
suture of horse-hair (to be removed on the following day). 

Case 2.—Operation for causalgia, the result of an old gunshot wound of the axilla 
involving the brachial nerves—tleft side. This patient had suffered from intense pain 
in the hand and forearm since being wounded in the early days of the war. The hand 
and arm were useless from contractures following injury to the median and ulnar 
nerves. Two operations upon the nerves themselves had proved unsuccessful. 


FIG. 338.—Position of patient for laminectomy. 


The patient was in the prone position (Fig. 003) (I had previously found Mr. Wilson 
himself testing the comfort of the position in which this patient was to lie). A vertical 
incision in the middle line was made over the spinous processes of the lower cervical and 
upper thoracic vertebre, the spinous processes were cleared on each side, the interspinous 
ligament between the lowest two exposed spines was divided, and the processes were severed 
from the lamin. These processes, still attached to each other and above to the remaining 
spinous processes, were folded upwards (to be subsequently replaced). The laminz were 
then cleared and, with a laminectomy saw, divided on each side and removed. The dura 
mater was cleared and opened, being held open by means of retracting sutures passed 
through the cut edges. 

The posterior roots of the 6th, 7th, and 8th cervical and Ist thoracic nerves were then 
identified, isolated, and divided close to their attachment to the cord. 

The dural opening was closed with a continuous catgut suture, and a layer of the deeper 
muscles was joined over the dura by means of interrupted catgut sutures. The spinous 
processes were replaced to lie on this deep layer of muscle. The more superficial muscles 
were then united over the spinous processes, sutures being passed so as to retain the 
processes in position. Finally, the skin was closed with interrupted salmon-gut sutures. 
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Although the patient was a stout and ininentnn man, bleeding was or controlled by 
occasional pressure and packing. 


The various stages of the operations and the practical points arising out of them were 
explained, as the operation proceeded, for the benefit of the students present. Nor did the 
interest flag in the short interval between the operations, during which the students were 
regaled with instruétive and amusing anecdotes. 

In the theatre technique, the theatre sister plays a prominent part: to her is 
entrusted the management of the instruments, sutures, swabs, and dressings; but 
although this all-important function rests with the sister, it is the practice to train all 
dressers of the unit in that work. The principal assistant at the operation is the house 
surgeon, with a dresser as an additional assistant. The principles of aseptic technique 


Fic. 339.—New Hospital, Manchester. 


are conscientiously adhered to, and, as a detail of dress, the spectacle-frame type of mask 
is worn, from which is hung a wide piece of stout gauze. 


Among the cases seen in the wards, the following are of exceptional interest :— 

Two cases of intrathecal spinal tumour in the upper and lower thoracic regions 
respectively : in each case laminectomy with removal of the tumour had been performed. 
These patients were in perfect condition, and had no incapacity whatsoever from their 
laminectomy. The spinous processes had been left in situ as in the operation described 
above; further, they had both made remarkable recoveries with regard to their spinal 
lesions. 
A ease of locomotor ataxy with gastric crises: in which laminectomy, with division 
of the posterior roots of the 6th to 11th thoracic nerves, had been performed some years 
ago, with complete relief of pain. 


| 
i 


SURGICAL CLINICS 477. 


Two cases of trigeminal neuralgia : in which the Gasserian ganglion had been removed, 
with complete cure. Both these patients, though one is over 60 years of age, are now 
doing a full day’s hard work. 

A case in which subtemporal decompression on the left side had been performed for 
an unlocalized cerebral tumour. 

A case of Jacksonian epilepsy: in which a left-sided tumour in the Rolandic area 
had been removed. Some temporary aphasia and right hemiplegia had followed the 
operation, but soon cleared up, and the patient made a complete recovery. In this case 
a bone-flap was cut and replaced. 

A case of double cervical ribs, both of which had been removed, followed by complete 
relief of symptoms. 


Fia. 340.—Group of members of the clinic. 


The writer’s thanks here are due to Sister Gordon, sister in charge of the ward for 
female patients, for the trouble she took to collect the cases for inspection and for the 
facilities she provided for their examination. One was privileged to observe again that 
bond of friendship and devotion between sister and surgeon, strengthened by many 
years of strenuous work, and directed towards one common object, the comfort and 
well-being of their patients. 

It happens that the cases mentioned in this account belong to the field of neurological 
surgery in which Sir William Thorburn has done so much pioneer work. It was his 
investigations which established the details of the segmental distribution of the spinal cord 
in man; but it is to be remembered that he has not allowed this branch of surgery to 
restrict his researches and progress in other more general lines of surgery, as his teaching 
and writings on various Seacic have shown. 


VOL. VIII.—NO. 32. 
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A CASE OF PERSISTENT VITELLINE ARTERY : 
FATAL INTRA-ABDOMINAL HZMORRHAGE FROM RUPTURE 
OF THE VESSEL. 


By JOHN FRASER anv J. E. McCARTNEY, 


WE believe that for several reasons there is sufficient justification to warrant the 

publication of the following case. The condition is one of considerable rarity, as is borne 

out by the fact that there are so few recorded examples in the literature. It is of interest 

from a developmental point of view. The reason, however, which really influenced us in 

publishing the case has been a clinical one: it illustrates a danger which previously we 

had not recognized, and it demonstrates how very narrow may be the margin between 
success and failure in what appears to be 
the simplest type of case. 

Baby J. W. Age 4 months. Admit- 
ted Sept. 18, 1920. 

History.—The baby was brought to 
hospital ‘by the parents on account of a 

. small tumour at the umbilicus. Attention 
was drawn to the tumour, not on account 
of its size, which was no greater than that 
of a pea, but because there was a per- 
sistent irritating discharge from its surface, 
which tended to produce excoriation of 
the surrounding skin. 

On Examination.— The child was 
apparently healthy. At the umbilicus, 
and slightly buried within its folds, there 
was a small tumour the size of a pea, 
composed, one would say, of granulation 
tissue, and growing by a narrow pedicle 

_ from the deeper portion of the umbilicus. 
Its surface gave rise to a small amount of 
secretion. There was no sign of any 
cavity in its interior, and it did not appear 
to connect with any deeper abdominal 
structure. The condition was regarded as 
that of a simple umbilical granulation. 

Subsequent History.— These condi- 
tions have always been treated upon the 

Fig, 341.—The appearance of the condition as revealed | simple lines of touching the pedicle with 

abdbminal wall; Persistent vitslline artery; sup the actual cautery, and this treatment 
peritoneal haemorrhage. was adopted in the case under review. 
The tumour was lifted from the umbilicus, 

and the pedicle was divided with the cautery. The condition was looked upon as entirely 

a minor one, but, as the child was a country case, it was admitted for a few days to the 

hospital wards. As events turned out, this was a fortunate occurrence. The child 
remained well for twenty-four hours, but after this period it began to show certain 
alarming features. The first intimation of anything wrong was several attacks of sickness. 

Gradually it. became quite clear that the child was gravely ill. The pulse increased in 
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rapidity, and the appearance was one of considerable shock. It was very difficult to 
ascertain the origin of these alarming symptoms. There was no sign of any peritonitis. 
There was no obstruction ; the bowel had moved in connection with the administration 
of rectal salines; and, to be correct, no actual diagnosis was come to beyond one of 
delayed shock. Unfortunately, the child succumbed within forty-eight hours of the 
original operation. The explanation is detailed in the following facts. 

Post-mortem Examination. (Fig.341).—On opening the abdomen, the peritoneal cavity 
was seen to contain a large quantity of blood, of which about four ounces were in the pouch 
of Douglas. There was no evidence of peritonitis or of perforation. A thin fibrous cord, 
one and a half inches long, stretched from the umbilicus a little to the left of the middle 
line, to the mesentery of the ileum, about eighteen inches from the ileoczcal valve. The 
actual attachment of this cord to the mesentery, which appeared to be half an inch from 
the gut wall, was hidden by a hematoma in the mesentery. This hematoma was about 
an inch in diameter, and at the apex was 
a small hole from which the blood had 
escaped into the peritoneal cavity. The 
other organs of the body showed nothing 
worthy of note. 

On dissecting the cord through the 
hzmatoma, it was found to be attached to 
a branch of the superior mesenteric artery. 
This shows that the cord was the persistent 
left vitelline artery. Its lumen was com- 
pletely obliterated, even at the junction 
with the superior mesenteric branch. 
Opposite the attachment of the vitelline 
artery there arose from the superior mesen- 
teric artery a small branch which had 
been torn across, and this was a 
for the hemorrhage. 

During the operation, on lifting the ~ 
tumour from the umbilicus, traction was 
exerted on the vitelline artery and, through 
it, on the main vessel, thus causing. the 
rupture of the small branch. As a result, 
a hematoma was formed in the mesentery, 
and after this had attained a certain size, 

FIG. 342.—Primitive gut ana the stretched peritoneum over it ruptured, FIG. 343,—A later stage 
yolk sac with the two ventral and blood escaped into the peritoneal than Fig. 342. The two 


aortic branches ramifying on : vitelline arteries taking ori- 
wall of yolk sac. - cavity. =. gin from aorta. _ 


It is interesting to consider briefly the development of this condition. In the embryo, 
the vitelline arteries arise as two ventral aortic branches, which ramify in the wall of the 
yolk sac (Figs. 842, 343). These vessels then fuse to form a short common trunk, which 
later becomes the superior mesenteric artery. One of the ventral aortic branches persists 
as the definite vitelline artery, and proceeds round the gut wall along the vitelline duct to 
the yolk sac (Fig. 344). Later, when the intestines are entirely within the abdomen, the 
vitelline duct ceases to exist, and the vitelline artery is stretched to a filamentous strand, so 
that it normally ruptures and disappears. In this case, however, the artery had persisted, 
and the tension caused it to be pulled away from the gut wall, so that the artery emerged 
from the peritoneum at its junction with the superior mesenteric artery without being 
adherent in any way to the wall of the bowel. 

Fig. 845 shows diagrammatically the anatomical relations in the present case. The 
fibrous cord must have been under tension at the time of the operation, as the small amount 
of pull on the tumour was sufficient to rupture the small branch at the junction. 
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Discussion.—No similar case has been found in ‘the literature. _The occasional 
persistence of vitelline arteries was known to Meckel, who says “ that in man as well as 
in animals, the remains of the vitelline canal disappear earlier from the intestine than 
from the vascular systems’’. He also quotes a case where, in a child of three months, he 
found a persistent vitelline artery arising from the superior mesenteric artery, and pro- 
ceeding along the entire length of a Meckel’s diverticulum, and which was “ converted 
at its end into a solid thread several inches long, and hanging free.” 

Spangenburg found in a young man twenty years of age a persistent vitelline vein, 

which was patent from the mesenteric 
vessel for half its length. 


Fig. 344.—The two vitelline arteries have fused to Fig. 345.—The condition existing in the described 
form the superior mesenteric artery (S.M.A.). The right case. The relation of the peritoneum is shown by 
artery below the junction has disappeared, the left (P,V.A.) the dotted line. The persistent artery (P.V.A.) is 
runs along the vitelline duct to the yolk sac. At this connected with the anterior abdominal wall and with 
stage it is close to the gut wall, and under the peritoneum. the superior mesenteric artery. The small ruptured 

branch is shown at R.A, 


Eschrict records a fatal case of strangulation of the bowel in an old woman, due to a 
persistent omphalo-mesenteric vessel. The importance of these persistent vessels in 
causing strangulation has been emphasized by+ Falk, Schroeder, and Leichtenstein, who 
quote cases. 

A comprehensive account of persistent omphalo-mesenteric remains is given by 
Fitz,’ from whom the above references are quoted. 

Our thanks are due to Professor Arthur Robinson for assistance in connection with 
the developmental aspects of the case. 
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CAPILLARY ANGEIOMATOSIS OF THE PAROTID GLAND 
(PARTIAL EXCISION). 
By CLEMENT NICORY, Lonpon. 


WITH A PATHOLOGICAL ACCOUNT AND REMARKS 
By Proressor S. G. SHATTOCK, F.RS. 


THE condition to be described is of interest from both a clinical and a pathological point 
of view. The patient, a male infant, age 9 months, was seen by me as an out-patient at 
the Evelina Hospital, London. The child was of normal development, and had given 
no difficulty since birth. When it was six weeks old the mother accidentally noticed a 
round lump, about the size of a marble, in the right parotid region. The swelling was 
said to have gradually increased, and when seen there was a marked prominence on the 
right side of the face, about the size of a bantam’s egg, corresponding anatomically with 
the parotid gland. The skin over its most prominent part showed a slight bluish-red 
tint produced by a few small superficial vessels. There were no signs of inflammation, 
and the skin was freely movable over the elevation. On palpation the tumour felt uni- 
formly soft and elastic, but without definite fluctuation. It was not movable on the deep 
structures, and yielded no pulsation. 

From within the mouth the tumour gave a similar impression. The opening of 
Stenson’s duct appeared normal ;' no fluid was seen to exude on applying firm pressure 
to the mass. There was no history of constitutional disturbance, or pain ; and the child 
seemed very little concerned during examination. The neighbouring lymphatic glands 
were not enlarged, and there was no pyrexia. 

The diagnosis was, a tumour in connection with the parotid gland. The mother 
was anxious that something should be done to reduce the increasing disfigurement. The 
_patient was admitted under Mr. H. S. Clogg, by whose kind permission I am able to 
publish the following account of the operation. 

A slightly curved incision with its concavity upwards, 3 inches in length, was made 
from just behind the lobule of the right ear, half an inch above and almost parallel with 
the lower border of the mandible. On reflecting the skin, a non-adherent bluish mass 
of nzvoid appearance was exposed, though separable only with difficulty from the deeper 
structures. The external carotid artery was seen entering the lower part of the tumour ; 
and only after clamping it and securing numerous bleeding points was hemostasis 
obtained. The whole of the parotid gland appeared to be involved, and part of the retro- 
mandibular portion had to be left owing to its proximity to the large vessels. Stenson’s 
duct and branches of the facial nerve were unavoidably divided. The incision healed 
by first intention ; the child made good progress, though when discharged the affected 
side was still slightly larger than the left, and the facial paralysis produced at the opera- 
tion was still present. The nevoid condition of the skin which was noticed on admission 
had disappeared. Whether the origin of the angeioma is to be associated with the 
incipient function of the gland, it is impossible to determine. 

In the case of the parotid the ptyalogenous function is present in the new-born child ; 
in that of the submaxillary, ptyalin secretion is not established under the age of two 

months.!_ The: mucinogenous function of the latter gland is probably later. 

Since the observations cited by Halliburton, further investigations have been carried 
out in the same direction, with the following additional results: (1) The secretion of 
ptyalin before term. Moll? obtained saliva containing ptyalin from a parotid fistula in 
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a child prematurely born at 7 months. (2) The increased output of ptyalin after starch 
feeding. Finzi* found: the amylolytic power was the same up to the age of six months, 
whether the food contained starch or not; after six months the power was increased if 
the food contained starch ; the property was, moreover, highest at midday. 

The following results have been recently obtained by myself at the Evelina Hospital, 
London. The saliva was collected by giving infants plugs of gauze (weighing 500 mgrms.) 
to suck, the amount of the saliva being estimated by the increase in weight of the plugs. 
The latter were extracted with distilled water, and the action of the fluid tested on starch 
solution. Ptyalin was found present shortly after birth in the saliva of infants prema- 
turely born at 32, 34, and 36 weeks. The quantity of the ferment was very small; but 
it gradually increaséd during the first year ; after this no appreciable change was demon- 
strable. In the premature infant of 34 weeks, 1 part of the ptyalin extract took 
98 minutes to reduce an equal part of 1 per cent starch solution to the achromic point ; 
whereas at full term (40. weeks) it took only 23 minutes ; three months after birth, 11 
minutes ; and eight months after birth, 1 minute. The action was more pronounced in 
strong infants than in weak. After the age of 4 months the saliva of children who had 
received starch in their diet contained more ptyalin than that of those who were 
having none. 


PATHOLOGICAL NOTE AND REMARKS BY PROFESSOR S. G. SHATTOCK. 


Figure 346.—To the eye the portion removed exhibited the familiar structure of a 
salivary gland, the lobules being quite discrete, and but loosely held together by con- 
nective tissue. 


Figure 347.—A microscopic study yields the following 
results: With few exceptions the proper glandular struc- 
ture of each lobule is replaced by a close network of 
capillaries. In all the lobules affected, one or more 
patulous ducts, with their typical columnar-celled lining, 
are distributed in the capillary basis; in some there 
are, in addition, small groups of the. secreting cells, these 
different elements being widely disparted in the vascular 
neoplasm ; the stages from partial to complete replace- 
ment are readily traceable. Small, ill-defined groups of 
lymphocytes lie here and there between the capillaries ; 


FiG. 346.—A section of the angeio- 
matous parotid gland ‘described, these correspond in position with the gland ducts and 
enlarged about six times, showing cells of the alveoli. The interlobular connective tissue 
the persistence of its normal lobu- 
lated construction. presents no angeiomatous abnormality. The capillaries 


composing the mass which replaces the lobules are so 
tortuous and compressed that they can scarcely be traced in detail, except by the partial 
persistence of the lumina, or the narrow lines of red cells within them. As studied 
in favourable spots the vessels, where patulous, consist of a single layer of endothelium, 
and they lie in apposition ; where broader, the intervals contain a few connective cells, 
with accompanying fibrille. 

Remarkable and little known as the condition is, it is not unique. There is in the 
Royal College of Surgeons, London, a circumscribed angeioma of similar kind, and in 
the same position, thus described in the recent Catalogue of General Pathology.* 

A circumscribed angeioma, 5 cm. (2 in.) in chief diameter, from the parotid region 
of an.infant. It has a definitely lobulated construction, and to the naked eye closely 
resembles the proper salivary gland, in the lobules of which it has arisen. Microscopic 
examination shows that each lobule of the gland is replaced by a plexus of capillaries with 
a minimum of intervening tissue. In each there are widely-scattered remnants of the 
proper glandular elements. 

_ To these may be added a third example of intrasalivary angeioma, but in this 
instance involving the submaxillary, and not the parotid, gland. The history of this case, 
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which was under the care of Mr. Raymond Johnson, and operated upon by Mr. G. E. O. 
Williams in 1911 (to both of whom we are indebted for leave to publish it) is as follows : 

The patient, a child, age 4 months, presented a rapidly-enlarging swelling ‘in the 
neck ; on examination it was found to be a fairly-well circumscribed tumour, the size of 
a Tangerine orange, below the left angle of the lower jaw. After excision it was thought 
to be a nevoid lipoma; it was of dark-purple colour, and without a definite capsule. 
Many tortuous and dilated vessels were distributed through its substance. In micro- 
scopic structure I find this specimen to be a perfect replica of the two just described, the 
lobules of the gland being equally discrete. A few of the latter are normal ; in some, the 


FG. 347.—Showing a single lobule of the angeiomatous gland. It is completely pervaded with a close 
plexus of capillaries, in the midst of which lie some of the ducts. The septa are uninvolved in the angeio- 
matosis. (3 obj.) 


angeiomatous element involves only part of a lobule; in others, the whole, the volume 
of these being much augmented. The ducts and groups of secreting cells are dispersed 
amid the vascular plexus, as they are in the other two examples. The vessels themselves 
are simple capillaries with mere traces of intervening tissue. In certain spots the 
tortuous, thin-walled channels are abnormally wide or ectatic, though still capillary in 
structure. The interlobular septa are intact. 

Lymphocytic foci are much less pronounced than in the first of the cases referred to. 


In regard to all these examples of salivary angeiomatosis, it may be observed that 
the general histogenesis is of the same kind as that traceable in the development of a 
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capillary angeioma of the subcutaneous fat, where the lobulation and circumscription of 
_ the neoplasm may be as pronounced as is that of the lobules of the fat in which it arises. 

In the museum of the Royal College of Surgeons there are contained the two eiegaiseed 
specimens :— 

1425.1. (General Pathology). a lobulated angeioma which was removed from 
the shoulder of an infant. The growth is of flattened oval form, 3°8 em. (1} in.) in 
chief diameter, and is composed of a series of closely apposed but discrete lobules. Micro- 
scopic examination shows it to consist of a close network of capillaries with a minimal 
amount of intervening connective tissue. Scattered through the lobules there are small 
groups of unilocular fat-cells, the marked lobulation of the tumour being explained by 
its having arisen in the lobules of the subcutaneous tissue. | 

1426.1. (General Pathology).—A flattened oval angeioma, which was removed 
from under the skin over the breast of a child 9 months old: A small portion of the skin 
which was ‘involved in the tumour and discoloured during life, has been removed with it. 
The growth is distinctly circumscribed, and lobulated in construction. Bristles have 
been put unto certain of the larger vessels which lie in the interlobular connective-tissue. 
Histologically, the lobules consist of a plexus of capillaries, in the midst of which fat-cells 
occur in varying numbers. In the case of some lobules the structure consists almost 
solely of adipose tissue, proving that the lobulation of the tumour is due to the origin of 
the angeioma in the original fat of the part. 

The recognition of this origin of subcutaneous nevi in the lobules of the subcutaneous 
fat dates from the time of Virchow, and is concisely described in the incomparable 
Krankhaften Geschuiilste (Angeioma). He observes : The subcutaneous nevus presents 
most frequently the form of a tumour, and this is sufficiently well limited, though not 
surrounded with a special capsule. In general the aspect of this form depends on the 
mother tissue from which it proceeds ; and as the fatty subcutaneous tissue presents as a 
rule a lobulated disposition, so the nzvus also takes a kind of lobulated structure.” 

Historically, the first example of salivary angeioma recorded in this country is that 
by Gascoyen.5 The patient was a man, age 44, The tumour was congenital, and 
latterly had come to occupy the whole of the parotid region. There was no pulsation or 
_bruit in the mass, which became tense and livid under excitement. Other nevi were 
scattered over the body and limbs. After death (which occurred from suffocation) several 
nevi were found studding the surface of the intestines ; one of these originated in the 
submucosa.» The parotid tumour ‘consisted ‘of tortuous and dilated blood-vessels em- 
bedded in the gland, the structure of which was plainly seen filling up the intervals 
between their ramifications. The vessels “‘ appeared to be the capillary veins of the gland | 
enormously distended, which opened into large pouches, many of the dilatations being 
filled with phleboliths, some as large as a horse bean.” Of this specimen no histological 
examination was made, and finer details are altogether wanting. 

Two further instances are referred to by Virchow® as having been possibly parotid 
angeiomata. 

One of the patients was a woman, age 29. The angeioma, which involved the 
parotid region, was chiefly if not solely of the arterial kind, the vessels being fed from the 
temporal artery. An attempted operation was followed by: such hemorrhage that no 
excision was carried out ; and no detailed information as to the anatomical lesion of the 
parotid gland is forthcoming. 

The other case was a boy, age 8, who presented a swelling of the parotid and adjoin- 
ing area; the tumour projected into the mouth in the neighbourhood of Stenson’s duct. 
It had been noticed only for a.year, and from its rapid growth and uneven surface it was 
regarded as malignant in character. After preliminary ligation of the common carotid 
it became considerably paler ; during its removal the distended condition of the numerous 
and enlarged offsets of the carotid excited surprise. No details regarding the cogdition 
of the parotid gland are recorded. 

There is at present attending St. Thomas’s Hospital a further case of angeioma, 
implicating the right parotid region; but as the condition is being treated by means of 
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radium, exact pathological details are as wanting in this as in the three last referred 
to. The patient was admitted under Mr. Corner in December, 1920, with a large nevoid 
swelling affecting the mucosa of the right cheek, extending forwards as far as the angle 
of the mouth, and posteriorly surrounding the orifice of Stenson’s duct. The tumour, 
which had been slowly increasing since birth, bulged between the dental arches, and 
externally led to a protrusion on the right side of the face from the ear to the mouth. 
The suprajacent skin was uninvolved. 

Two tubes of radium were inserted into the swelling—for 74 hours on Dec. 12, and 
for 10 hours on Dec. 18—but with little result. Two phleboliths about the size of peas 
were subsequently felt in the mass, the 
formation of which was thought to have 
followed the insertion of the radium 
tubes. 

Figure 348.—On tracing the history 
of the case, it was discovered that the 
patient had previously been admitted 
when two years of age, under Mr. H. H. 
Clutton, with the note that he had been 
born with a nevus in the cheek, which 
had been increasing. At the date of 
admission in March, 1904, there was a. 
large, somewhat compressible, swelling on 
the inside of the cheek; the diagnosis 
was, ‘‘ Cavernous angeioma of the cheek”’. 
No operation was carried out. 

_. The early age at which the disease 
was noticed in each of the three cases 
which were fully examined microscopically, 
may be finally pointed out: (1) Parotid, 
6 weeks; (2) Parotid, infant; (3) Sub- 
maxillary, 4 weeks; but, as already 
remarked, whether the origin of the 
angeiomatosis is in any way related to 
the nascent function of the gland is a 
problem beyond determination. In Gas- 
coyen’s case (male, age 44) the disease 

was congenital, And the same is true of oy of the 
that at present attending St. Thomas’s ing thence to the cheek and lips. 

Hospital (male, age 18). 

The gross enlargement of the veins in both of these seems to indicate that, with the 
lapse of time, a primary capillary angeiomatosis of the gland is succeeded by an increase 
in the size of the afferent and efferent vessels; a result which might be anticipated 
in view of the increasing demand for blood entailed by the growth of so vast a capillary 
plexus in the glandular substance. 
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BABCOCK’S EXTRACTION OPERATION FOR VARICOSE VEINS. 
By G. H. COLT, ABERDEEN. | 


Tuis paper deals with the late results in twenty cases of Babcock’s extraction operation 
for varicose veins. The cases traced are from the 60 patients that I operated on in the 
Ist Scottish General Hospital before August, 1916, and I am indebted to the Officer 
Commanding for his permission to quote them. 

_ The patients were recruits or old soldiers who had had varicose veins and in whom 
training had produced symptoms. Of the sixty, the oldest was 49, the youngest 18, and 
the median 28 years of age. The longest duration of symptoms noted was eighteen years, 
the shortest three weeks, and the median three years. In 11 cases there had been no 
symptoms, but the condition of varix had been noted on examination: in some of these 
there was marked tortuosity. The right side alone was affected in 5 cases, the left side 
alone in 12, and both in 43 cases. Operation was performed on 103 limbs (43 x 2+5+ 
12= 103). Counting 2 ft. 3 in. as the length of vein extracted in each limb, the quantity 
is nearly seventy-eight yards. 

Stated dogmatically, Babcock’s extraction is the operation of choice for most cases, 
especially for the early ones in which the internal saphenous system is involved. It was 
introduced into this country early in 1908 by Sir H. M. W. Gray, who published papers 
on it in 19091, in which he gives a résumé of its history and the indications and contra- 
indications for its performance. He mentions a difficulty which is sometimes experienced © 
in getting the knob of the instrument to pass a valve in the lower third of the thigh. This 
was often noted in these cases, and I find that there is generally a small tributary there 
communicating with the deep veins and situated four inches above the patella. The 
branch, as seen on the extractor, is half an inch long and comes off at right-angles to the 
main trunk. It is probably one of several which may unite the saphena to the deep veins 
in the thigh. There has been no opportunity of finding out in which direction the blood 
normally flows in it. When varicosity is present the blood flows from it and refills the 
internal saphena vein. It may be remembered that Thelwall Thomas in 1896,? after three 
years’ trial, advised transferring the site of Trendelenburg’s operation from the lower 
third of the thigh, which is the position originally recommended, to near the saphenous 
opening, and presumably the presence of this branch and of other communicating branches 
is responsible for the failure of simple excision of part of the internal saphena in the 
thigh to interrupt completely the superficial circulation there. Newbolt® mentioned a 
case in 1911 in which Trendelenburg’s operation promised to be very . successful, and 
was so fee four years, but after that time the varicosities returned in greater degree 
than ever. The procedure, however, is of undoubted value when an impulse is present. 

Sir Henry Gray! modified the original instrument as described by Babcock in 19074 
by varying the size of the acorn bulbs and by putting a joint in the middle of the shaft 
for ease in sterilization and convenience in use when only short lengths of vein are being 
extracted. Babcock‘ also, in 1910, made the shaft side of the acorn cup-shaped so as to 
catch up the vein better and prevent its inversion and slipping over the end of the 
instrument. Tamisea‘® described an improvised extractor made from patella wire and the 
base of a cartridge with which he removed the internal or external saphena vein and 
tributaries at a base hospital in France. The patients were sent back to the front in 
from ten .to fourteen days. The late results of these cases would be valuable, as apparently 
no additional operation on the tributaries or other veins was performed. As sold to-day 
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the probe portion of the instrument is of steel wire which greatly aids its passage should 
slight force have to be used to pass valves or sepnieued tortuosities. The acorn tips are 
gauged to— 


No. 1—No. 10 English scale = No. 19 French scale. 
55 134 ” ” =, 24 ” ” 
” 3.— 16 ” ” 27 ” 

4,— ” 20 ” ” 32 ” ” 


and of these, Nos. 2 and 4 are generally convenient. The acorns are not cup-shaped and 
there has been no slipping or involution of the vein in my cases. By this method, in 
suitable cases the whole of the internal saphena vein with about 3 inches of each of its 
longer tributaries can be removed and the small incisions above and below ¢losed in twelve 
minutes. The removal is accomplished with less risk than by any other known method 
and, as the table of cases shows, with no bad result attributable to the method itself. 

Apparently the first inside-out extraction was published by Keller in 1905.7 

O'Sullivan, in April 1910,8 was the first to publish an original inside-out extraction 
operation in this country. It was performed by means of a probe passed up the vein. A 
tourniquet was used, and the operation was done under local anesthesia. Marmourian, 
in July, 1910,° referring to O’Sullivan’s operation, mentions that inside-out avulsion had 
been practised at Ashton District Infirmary for two years, and in referring to the special 
extractor used by Babcock, quotes Murphy’s opinion that Babcock’s operation is ‘‘ one of 
the simplest and most expeditious thus far devised ”’. 

Babcock’s operation is well known and only a few Points learnt by experience need 
be mentioned. 

1. The anesthetic. A local infiltration with N.P.A. (0°25 per cent novocain) over 
the sites of incision is often sufficient. I saw the extraction done in two cases without 
any general anesthetic and the patients said it was not very painful; nitrous oxide or 
so-called ‘instantaneous ether’ may be used for it. In general, however, when numerous 
other veins and adjacent tributaries have to be ligated, ligated and divided, or excised, a 
general anesthetic is advisable. 

2. The optimum position is the low or slight Trendelenburg, the trunk inclined head 
downwards, the feet slung in line with it from lithotomy crutches, and sometimes the end 
of the table let down. The shoulders are prevented from slipping by suitable supports. 
This position largely empties the limbs of blood, rendering the use of a tourniquet unneces- 
sary, which is a help as it is much in the way of the upper incision. 

3. It is convenient to get the assistant to press on the thigh just below the distal end 
of the divided vein in the groin while the acorn tip is being entered, so as to prevent loss 
. of blood and show up the lumen. 

4. It is important to tie and divide the saphena close to the saphenous opening so as 
to be certain of extracting the upper ends of the internal and external femoral cutaneous 
branches, sometimes called the anterior and posterior branches. Sir Robert Jones drew 
attention to this point during the discussion of Thelwall Thomas’s paper. Clinically the 
posterior branch is the more important of the two. The internal saphena vein may be 
duplicated wholly or in part, a condition that was not met with in these cases. 

5. The communicating veins in the popliteal region were, as a matter of routine, 
ligatured and divided, although this is not part of Babcock’s original proposal. The inner 
one usually comes away on the extractor; the outer one from the external saphenous 
usually communicates with the internal saphenous system in front of the knee as well as 
behind the popliteal space. As a routine every main dilated channel that could be seen 
and marked before operation was either ligatured by underrunning, ligatured and divided, 
or partly excised, including the external saphena, which may require extraction. The 
operations on the tributaries were done at a distance from the extracted ends and pre- 
ferably at a tributary junction. Some fresh enlargements have been noted in the twenty 
cases presented and probably occurred in veins not seen and marked. In the future it 
may be advisable to replace this part of the operation by Zirn’s! intravenous sublimate 
injection. The ends of the tributaries, where they have been broken off by the extraction, 
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have sometimes been noticed during the rest of the operation to be turned sideways through 
about 60° and even turned completely round. The broken ends are curled in towards 
the lumen and the blood clotted, so that probably the rest of the vein would hold the 
injection. If this proceeding should prove to be efficient and devoid of risk it would save 
a good deal of time. 

Partial extraction was alone possible in 7 limbs—in 2 to the upper third of the leg 
in 5 to the middle of the leg. In the remaining 96 the attempt removed the whole length 
of vein from just above the malleolus to the saphenous opening. When the extractor 
will not pass from above downwards it may usually be. passed from below upwards, and 
sometimes half and half. The amount of bruising seems to be less when the extraction 
is made upwards instead of downwards, probably because the tributaries break without 
being displaced through an angle before they rupture. My experience differs from that 
given in Medical Science Abstracts" in that the main vein does not break during extraction, 
It is apt to be ruptured during the insertion of the instrument if the vein is tortuous and 
thin, but the substitution of Babcock’s method for inside-out avulsion has abolished the 
accident of breaking the vein during the actual extraction. 

As to the kind of case in which operation is indicated there may be a difference of 
opinion. It is extremely difficult to form any conclusion from tests as to the degree of 
thrombosis and carrying capacity of the deep veins of the limb. The question did not 
arise so much in this series ; but in civil practice, particularly in women, these factors 
are of great importance. Further facts as to the means adopted to decide the question, 
such as Mayo’s elastic-stocking test, and following up the after-history over long 
periods to see if the operative results are in accord with the clinical decisions, are 
necessary. 

A plethysmographic method, provided it could be arranged so as not to constrict 
the veins, might help us. For instance, the systolic blood-pressure and the blood-volume 
of the limb would be taken in the horizontal and in the erect postures. Then the rate 
of emptying would be noted when the patient lies horizontal and the limb is elevated to 
45 degrees. The patient would stand up until the normal blood-volume was attained, 
and the previous observation would be repeated, but with an artificial constriction of the 
superficial veins above the knee. By subtraction we should obtain a value for the rate 
of emptying due to the deep veins. The rates of filling of the limb in the erect posture 
would then be recorded with the superficial veins free and also when constricted. By 
subtraction we should obtain a relative value of their effect in damming back the blood. 
These numbers would be indexed with respect to the blood-pressures and compared with 
the operative results five years later. The problem would be a good one for investigation 
by one of the new ‘ units’. 

In the meantime, judging from the experience of the hydrostatic method of applying 
Unna’s paste bandage in out-patient departments, the best test will be obtained by using 
a semi-rigid casing, rather than an elastic one, in which one can never be certain that 
there is not a tight constriction at some part of the limb, or that the elasticity is of the 
right degree. 

The symptoms and signs noted as ae in the 60 cases involving 103 limbs may 
be set out as follows :— 


TIREDNESS, | | 
SIDE AFFECTED Imputse | ‘TorTvosity| SWELLING CRAMP 
FULLNESS | 
Right (5)... | 4 3 4 
Left(12) .. a 5 5 3 2 4 | 7 
Right and left (43), 24 44 24 18 20 286 
Left of both - | 6 4 — 1 “2 | — 
Total limbs (103) | 40 56 27 23 26 | 47 


| 

| 

| 
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In 11 cases there were no symptoms, but in these operation was necessary in twenty- . 
two limbs for varicosity and a varying degree of tortuosity. It is always well to bear in 
mind that the etymology of varix varicis (a dilated vein, especially in the thighs, Celsus 
and Cicero) is unknown, and in the future it will be necessary to have an exact record of 
the impulse, whether forcible, medium, or slight, and of the distance it can be seen or felt 
on coughing. The degree of tortuosity present will have to be recorded, and it will not 
be easy to secure uniformity in this respect. We may merely be able to record it as 
extreme, cysts present, marked, medium, or slight.. The total number of cases here is 
too small to warrant deductions, but the greater tendency to tortuosity and impulse on~ 
the left side when both sides are affected is noticeable, as also is the association of 
symptoms, particularly cramp, with impulse and tortucsity. Analyzing the negative 
relationship of cramp with impulse and tortuosity the following figures are available :— 

Cramp was noted in 47 of the 103 limbs ; impulse without cramp was present in 9 
limbs ;_ tortuosity without cramp in 19; impulse and tortuosity without cramp in 7 ; 
cramp without impulse in 22; cramp without tortuosity in 1; and cramp without im- 
pulse or tortuosity in 2, showing that cramp, the commonest of all the symptoms, is 
rarely present without some degree-of tortuosity and impulse. The detection of an impulse | 
on coughing is much more common than is usually thought. When present in the groin it 
can frequently be felt also just above the internal malleolus. When not detected at the 
malleolus it can almost invariably be felt below the knee above the main tributary 
junction. It is the most satisfactory of the tests for incompetency of the valves. 

The question arises as to what prospect can be held out by operative interference. 
Jeannel,!? in an exhaustive and valuable paper, gives the prospect concisely in his Table XV 
as follows :— 


RESULTATS 


DOUTEUX 
GUERISONS | py ECHRCS 
. Opération de cosets et 50 50 
ses dérivées .. 
a. Opérations qui ne visent que le , 
reflux a is Résection de la saphéne interne 
dans son trajet fémoral 


Résection de paquets variqueux 
ol isolés au tiers inférieur de la 
cuisse et & la jambe .. : 
b. Opérations qui ne visent que | 

le reflux profond 2. Résection de la totalité ou d’une 
partie des saphénes 4 la 
jambe et au tiers inférieur de 

la cuisse 


c. Opérations qui visent & la fois 1. Ligatures et résections étagées 
le reflux superficiel et le re- r sur la cuisse et sur la jambe. . 
flux profond . Saphénectomie totale .. 


The paper should be consulted. The cases were traced over periods of from one 
month to fourteen years, those of complete saphenectomy from a few months to seven 
years. They are the only results commonly quoted and available for comparison. 

In the 60 cases operated upon the immediate result was good up to the time of 
returning to depét. There was no injury done to the internal saphenous nerve by the 
extraction. Suppuration occurred in 4 cases; three were slight and one multiple, the 
latter being operated on the day after the supply of spirit for disinfection was stopped. 
In no case did suppuration occur along the course of the extracted vein. Hardness and 
bruising along the course of the extraction was of a temporary nature, and in the later 
results has proved to be of no account. 

Out of 20 cases traced, in 7 (Cases 2, 4, 8, 10, 14, 17, 18) the man was killed in action 
after periods of from five months to two years, the average being 142 months and the 
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median 18 months. It is difficult to imagine a man being able to stand the strenuous 
training and severe conditions of active service prevailing at that time if the result had 
been other than good. These cases represent 13 limbs, showing 6 with impulse as far as 
the ankle, 2 with tortuosity, and 1 with impulse as far as the ankle and tortuosity. In 
two of these cases (4 limbs) there had been no symptoms prior to operation, and in each 
there is evidence that the operation had been harmless (7 months). 

Of the 11 men who returned, the result may be called excellent in 6, viz.: Case 5 
(5 years 8 months); Case 6 (5 years 7 months); Case 9 (5 years 7 months); Case 12 
(4 years 4 months); Case 15 (5 years 1 month); Case 19 (4 years 9 months). These 
cases represent 9 limbs, 5 showing impulse as far as the ankle and 3 tortuosity. The result 
‘may be called good in 3 (Cases 3, '7, and 20), mediocre in 2 (Cases 1 and 13), and bad in 
2 (Cases 11 and 16), in which symptoms had existed for eight years prior to operation. If 
it is allowable to add the ‘ killed in action’ cases to the ‘ excellent’ and the ‘good’, the 
percentage of good results is 80. This is ten per cent less than Balfour!® reports for 
Mayo’s"* (with partial Schede) operation, but his results are appraised on a lower standard 
_ than mine. 

It is clearly important to operate as soon as possible after ssititaiei appear, and in 
certain cases it may be advisable to operate when signs alone are present, as for instance 
when the patient is likely to be going to a tropical country or to be engaged in heavy 
labouring work or work which involves long standing. With increasing experience along 
the lines indicated there is no doubt that a great improvement may be expected in the 
results. In this connection the R.A.M.C. in peace time should, with their unrivalled means 
of tracing the patients over long periods and of having them examined and reported on 
by a medical officer, be able to furnish extremely valuable statistics in the future. 


SUMMARY. 


1. Babcock’s extraction operation, in cases taken early, results in removing the whole 
of the internal saphena vein, with up to about three inches of each of its tributaries, through 
two small incisions, in twelve minutes. 

2. The extraction operation combined with local excision of all the tributary junctions 
of the external and internal saphenous systems, and the extraction or excision of the 
external saphena vein, should be regarded as the operation of choice in ordinary cases 
if the symptoms are to be relieved for long periods. 

3. No bad results are directly attributable to the extraction part of the combined 
operation. 

4. Further information is required as to the frequency of occurrence of duplication 
or partial duplication of the internal saphena vein. 

5. An _ investigation by a plethysmographic method of the relationship between 
symptoms and the carrying onpanity and retarding effects of the superficial and deep 
veins is called for. 
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A STUDY OF LOOSE BODIES COMPOSED OF CARTILAGE OR OF 
CARTILAGE AND BONE OCCURRING IN JOINTS. WITH SPECIAL 
REFERENCE TO THEIR PATHOLOGY AND ETIOLOGY.* 


By A. G. TIMBRELL FISHER, Lonpon. 


I.—INTRODUCTORY. 


THE subject of loose bodies in joints is not only of considerable practical importance, 
but in addition it constitutes a pathological problem of very. great interest, the solution 
of which has taxed the ingenuity of surgeons and pathologists from the time of Ambroise 
Paré until the present day. It is scarcely surprising therefore that the literature upon 
the subject is great, and the nomenclature diverse. Unfortunately, the subject of loose 
bodies in joints, like that of internal derangement of the knee, in spite of the progress 
that has been made in recent years, is still surrounded by a cloud of mystery and 
imagination which not infrequently brings discredit upon our profession, and under cover 
of which the charlatan and ‘bone-setter’ pursue their dangerous and unscientific methods. 
This cloud can only be dissipated by knowledge of underlying pathological principles. 
The present article does not discuss the group of loose bodies comprising those formed 
of unorganized fibrin, fibrous tissue, fat, etc. ; but confines itself to those bodies formed 
of cartilage, or of cartilage and bone combined, occurring in joints. Foreign bodies in 
joints also form a class by themselves and do not come within the scope of this paper. 


Historical Summary.—We find the first reference in surgical literature to loose bodies 
in the works of Ambroise Paré. This great French surgeon in the year 1558 successfully 
removed a loose body or ‘stone’ from the knee. We read that the ‘stone’ was of the size 
of an almond, very white, hard, and polished. Paré was much influenced by the super- 
stitions of his age, and includes loose bodies in his chapter on monstrosities. This does 
not prevent our doing homage to this great surgeon, who was the first to possess the 
surgical courage and skill to remove a loose body from a joint. 

Alexander Monro, in 1738, was the first to recognize that loose bodies might be 
derived from the articular ends of the bones. 

The great John Hunter considered that these bodies arose from blood extravasated 
after injury into the joint. He wrote: ‘ This blood when it is extravasated into a cavity 
is not absorbed, nor loses its living principle, but becomes vascular and afterwards 
membranous, cartilaginous, or bony according to circumstances”’. A Hunterian specimen 
demonstrates another of the views of John Hunter upon the causation of loose bodies 

‘in joints which is often overlooked. It is referred to by Hunter as follows: ‘“ In 1759 
I stripped the bones of an old woman that died in St. George’s Hospital, and in 
taking off the flesh about the knee, and cutting into the capsule, there came out a stone 
or bone about the size of a flattened nut. On turning down the patella, I saw that the 
cartilage was almost eroded off it in parallel grooves, and upon the upper edge of the patella 
there was an exostosis—this was partly divided into two, and both seemed to have been 
broken off the patella and closely united by a ligamentous substance’’. And he ends his 
description of this case by saying: ‘‘ These explain those cases in surgery where we find a 
movable cartilage or bone in the joint of the knee ”’. 

A great impetus was given to the investigation of the problem by the discovery, 

by KGlliker, of cartilage cells in the normal villi of the synovial membrane, and by the 


* Embodying the Hunterian Lecture delivered at the Royal College of Surgeons of England. 
VOL. VIII.—NO. 32. 35 
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observations of Rainey, and their theory that these cells might under certain conditions 
proliferate and ‘form loose bodies in a joint. ‘ The theory that loose bodies —— be derived 
from the articular surface fell temporarily into disfavour. 

However, in many cases the body so resembled a portion of the articular surface that 
its origin from the latter could not be denied, and, to account for their source therefrom, 
Sir James Paget brought forward the theory that they were detached by ‘quiet necrosis’. 
He says: ‘‘ How can such pieces of articular cartilage be detached from living bone? They 
cannot be ‘chipped ’ off——no ‘force’ can’ do- this . these bodies: are: sequestra exfoliated 
after necrosis of injured portions’ of cartilage without ‘acute inflammation’. KG6nig, 
although he does not deny the traumatic origin in certain cases, considered the majority 
were detached by a spontaneous © dissecting osteochondritis,- which, without any injury 
to the joint, leads to detachment of: ‘pieces of the articular surface ; although he admits 
that in the cases he’ examined microscopically all traces of the morbid process had disap- 
peared! Unfortunately, many of-his would-be supporters, particularly in America, cannot 
have read: his original article ; for they substitute: for ‘dissecans’, or dissecting, the word 
desiccans, and: one author has brought. his -facts into line with the error in nomenclature 
by the loose che were ‘desiccated’. 


II PATHOLOGY. AND SYMPTOMATOLOGY. 


The loose bodies of cartilage, or of cartilage and bone, under consideration, may be 
classified into three groups. 

Grovp, I.—Loose bodies occurring in connection with some more or less general patho- 
logical process affecting the joint, such as.: (A) Osteo-arthritis ; (B) Tabes ; (C) Tuberculous 
disease accompanied by necrotic caries ; (D). Acute arthritis due to infection. . 

Group II.—Loose bodies. occurring in joints that are otherwise apparently normal : 
(A) Bodies. having the microscopic, and frequently the macroscopic, appearances of detached 
portions of the articular surfaces; (B) Bodies derived from inter-articular fibrocartilages ; 
(C) Bodies-formed from detached epiphyses not forming portions of an articulating area. 
.—Synovial chondromata, laminated and .(A) Single ; 


(B) Multiple’; Diffuse. 


GROUP I. 


_ LOOSE BODIES OCCURRING WITH SOME GENERAL PATHOLOGICAL PROCESS 
AFFECTING THE JOINT. 


A.—LOOSE Bovies OCCURRING IN OSTEO-ARTHRITIS. 


eis: “Synovial - chondtomata ; (2) Detached osteophytes; (38) Detached epi-articular 
ecchondroses. 
I. Synovial Chondromata in Osteo-arthritis.— 
~ These will be dealt’ with below under Group III, as they present the same naked-eye 
ina microscopic appearances as the synovial chondromata that occur unassociated with 
osteo-arthritis. They cannot be said therefore to be the typical osteo-arthritic loose body, 
which distinction belongs to the detached osteophyte to be dealt with below. 
Fig. 349 (Spec. 712, St. Bart.’s Hosp.) depicts pedunculated synovial chondromata 
‘occurring in an elbow-joint affected with osteo-arthritis. 
- 2. Loose Bodies formed by Detached Osteophytes.— 
Pr As we have already seen, it is to John Hunter that we owe the first description of this 
mode of origin of loose bodies. Bodies of this category have certain definite features which 
differentiate them from the other varieties, and by which they may be at times readily 
recognized. Before describing these, however, it is necessary to recall briefly how an 
osteophyte is formed. If we examine a cartilage-clad articular surface showing commencing 
osteo-arthritic changes, we find that those parts of the articular cartilage most exposed to 
pressure are undergoing fibrillation, whereas at the periphery of the articular area the 
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edge of the articular cartilage is lipped, forming peri-articular ecchondroses (Shattock). 
Before long the deeper part of the ecchondroses becomes bony, and the ossification spreads 
until a nodular peripheral chondro-osteophyte is formed, covered by a layer of cartilage. 
This cartilage may proliferate, and ossification may continue simultaneously until large 
masses are formed. 


SEWELL 


FIG. 349.—Synovia! chondromata in osteo-arthritic elbow-joint. 


These chondro-osteophytic formations are peculiarly exposed to injury in certain 
situations, and it is not surprising therefore that they may become detached, either com- 
pletely or incompletely, and in the latter case are often 
found attached by pedicles of varied thickness to the 
joint margins. 

When completely detached, the fractured surface of 
the chondro-osteophyte may be recognized, but later this 
may become covered by outgrowth from the surrounding 
cartilage. 

Fig. 350 is an excellent example of a detached osteo- 
phyte forming a loose body which was removed by Sir 
Charles Gordon Watson, to whom I am indebted for 
the specimen. The narrower portion uppermost in the 
drawing represents the base of the osteophyte. The line 
of detachment may be recognized by the narrow area of 
bone, the cancellous tissue of which has been subsequently . 
closed in. The body lay in the inner part of the joint 
cavity ; it was attached by a delicate secondary adhesion _ Fie. 350.—Detached osteophyte. (x 2.) 
to the synovial membrane, and the area from whence it 
was derived could be seen upon the inner margin of the internal femoral condyle. The 
patient from whom the body was derived was kicked upon the knee when playing football 
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six years previously. He was confined to his bed for a week with acute traumatic 
synovitis. Since that date he has had several attacks of pain and swelling after 
undue exertion, and two years ago first noticed 
a loose body on the inner side of the joint. More 
recently the joint has temporarily ‘locked’ on several 
occasions. 

In Fig. 351 is shown in section a somewhat pyri- 
form osteophyte from another case. The more pointed 
extremity depicted on the left of the drawing is less 
thickly covered with cartilage than elsewhere, end 
may be regarded as the spot where the osteophyte 
was attached to the parent bone, the fractured sur- 

FIG. 351.——Detached ‘osteophyte. (x 2.) faces having become covered with cartilage of new 
formation. 

Microscopical examination of this chondro-osteophyte (Fig. 352) shows features of great 
interest, which clearly differentiate this variety from the two other types to be described 
later, with which it is liable to be confused, i.e., the synovial chondroma and the ‘classical’ 
type of loose body derived from the articular surface. A section through the entire body 
shows that the periphery consists of well-developed fibrocartilage with comparatively few, 
but uniformly distributed, cells. The latter differ from those of connective tissue in that 
the nuclei are spherical, although they are as yet unsurrounded with capsules. This fibro- 
cartilage is invested with a zone of fibrous tissue furnished with flattened cells as in a 
perichondrium. In this fibrocartilage occur areas of hyaline cartilage. The bone in the 
centre consists of well-developed cancellous tissue, but is quite dead. The lacune are 
empty, and devoid of any stained elements. The contents of the spaces are mostly 
groups of fat-cells, but there are no stained nuclei. either in the fat-cells or other tissues. 
At the junction of the osseous centre and: the surrounding cartilage there is, in places, a 
zone of calcified cartilage between the 
fibrocartilage and~ the proper dead 
cancellous bone, the cartilage cells in 
this zone being: alive. but the bone- 
corpuscles dead. The overlying carti- 
lage has nowhere the characters of 
normal articular cartilage, and there 
are no proper _ ‘elongated or other 
groups at the free aspect. 

To sum up: A detached osteo- 
phyte forming a loose body in a. joint 
has definite naked-eye and microscopic 
appearances by which it may be 
recognized. «It is very unusual - for 
more than two or three of these 
bodies to be found’in*the same joint, 
and there is. often only one of this 
variety present. In~ the same: joint, 
however, there may co-exist  carti- 
laginous loose bodies derived from 


synovial fringes. ’ / FiG. 352.—Microscopical section of periphery of osteophyte 
shown above. 


3. Detached Epi-articular Ecchondroses.— 

Professor Shattock was the first to point out that bodies of the same essential nature 
as the peri-articular ecchondroses growing from the articular margins might arise in the 
substance of the cartilage covering the normal bone. This takes place by local hyper- 
plasia of the cartilage, in which central ossification subsequently occurs (Path. Trans. xl). 
_ (Spee. D97, St. Thomas’s Hosp.). Fig. 353 is a knee-joint showing advanced osteo-arthritic 
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changes. The articular surfaces of the patella and femur are raised in many rounded 
eminences of varying size. A section carried through the patella discloses the normal 
contour of the subjacent bone, and an 
intervening zone of articular cartilage 
between this and the endogenous 
chondro -osteophytes. The epi-articular 
ecchondroses in this and other cases are 
associated with the ordinary marginal 
outgrowths. 
These’ observations (as Professor 
Shattock observes) suggest that in certain 
cases the separation of such might lead to 
the production of loose bodies of a kind 
similar to those which are at times 
detached from the articular margins. 
For among the nodular projections over 
the border of the femoral trochlea, some, 
which a vertical section shows to overlie 
the original cartilage, admit of a limited 
degree of movement. 
| In the museum of St. Thomas’s Hospital there are the lower ends of two femora (from 
the same individual), embedded in the inner condyle of each of which there lies an 
almost completely detached ‘ loose body’ (Fig. 354). Each of the bodies is of a regularly 


Fia. 353.—Epi-articular ecchondroses. 


Fiq@. 354.--Inner condyle of femur ‘showing an almost detached ecchondrosis lying in articular area. 


3 oval shape; its thickness considerably exceeds that of the normal articular cartilage, and \ 
it is calcified or ossified almost throughout ; the pit in which it rests is, like the under a 
surface of the loosened body, invested with fibrocartilage. ‘‘ If we conceive a localized i 
hyperplasia in the substance of the articular cartilage, a central calcification or ossification & 
of the new formation, and a differentiation, by fibrous metaplasia, of such an enchon- 

drosis from the surrounding cartilage, we should have, I think, a fairly satisfactory 

explanation of this curious specimen.” 
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BopIEs OCCURRING IN TABES. 


These ‘resemble the bodies described in the last group, but all the processes tend to 
become greatly exaggerated, so that the loose bodies, whether formed from synovial fringes 
or by detachment of osteophytes, are as a rule larger. In tabetic joints, especially in the 
hypertrophic form, the osteophytes may be indeed enormous; moreover, the formation 
of bone involves the planes of connective tissue between the capsule and the synovial 
membrane, so that the joint may be surrounded eventually by bony masses, sometimes 
accurately articulated. 

Fig. 355 (Spec. 824, St. Thomas’s Hosp.) shows several of these features: (a) In the 
much dilated posterior compartment of the joint can be seen a large, smooth, and rounded 
loose body of — oe: above this the capsule is distended by two others of larger 
size. (b) From the anterior margin 
of the femur a large osteophyte ex- 
tends upwards with a firm bony 
basal attachment. (c) Between the 
patella and tibia there is a pedun- 
culated loose body formed by a 
partially detached osteophyte. 


“Fic. 355.—Tabetic a in vertical section. Fic. 356.—Tuberculous sequestrum. 


C. —Loose. ‘Bopres OCCURRING IN TUBERCULOUS DISEASE ACCOMPANIED BY 
NEcROTIC CARIES. 


- Puberculous: necrosis . of. considerable portions of bone is not a common condition. 
It affects more frequently the articular end of the femur, and is probably due to interference 
with the blood-supply of the affected portion, which may account for the wedge-shaped | 
or conoidal form of these sequestra. A remarkable feature is the slowness of the process 
by which their separation is accomplished. A specimen in St. Bartholomew’s Hospital is a 
good example of this condition. It shows a tuberculous sequestrum in each condyle of the 
lower end of the femur. Neither sequestrum is completely separated. Fig. 356 (Spec. 731, 
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place before the portion of bone underwent necrosis. 


These occur in the following forms: (1) Flakes of necrotic articular cartilage of 
variable size ; (2) Bony sequestra ; (3) The whole of the articular end, when the epiphysis 
is intracapsular, may necrose and be found quite loose in the joint. 


GROUP II. 


LOOSE BODIES IN JOINTS 


D.—LoosrE Rincaie OCCURRING IN ACUTE ARTHRITIS DUE TO INFECTION. 


St. Thomas’s Hosp.) shows the upper end of the humerus with a wedge-shaped sequestrum 
which was lying free in the cavity of the joint, forming a loose body. The head of the 
bone has been almost entirely destroyed by caries, and there is.a wide perforation of bone 
in the region of the bicipital groove. A remarkable feature is the highly-polished surface 
of the loose body, which is well shown in the drawing. The eburnation atest took 


LOOSE BODIES FORMED BY DETACHMENT OF A PORTION OF 


THE ARTICULAR SURFACE AND OCCURRING IN OTHERWISE ‘NORMAL 


JOINTS. 
General Characteristics. 


1. They occur more frequently in males ‘in in females. 


2. The commonest age incidence is between the years of fifteen and twenty-five. 


3. The type of loose body most frequently seen I 
have. termed the ‘ classical’ form. This form has the 
following characteristics : Shape circular or oval. . Size, 
that of an almond. Section, plano-convex. Surfaces— 
The convex surface has the typical appearance of 
articular cartilage, whereas the flattened surface is more 
irregular and may be rough, lowly nodulated, or s rooth, 
according to the degree of proliferation that has taken 
place. The borders are smoothly rounded (Fig. 357, 
personal specimen). 

4. Their commonest site is the knee, next in fre- 
quency the elbow. Their presence has been recorded, 
although rarely, in the shoulder, hip, ankle, wrist, and 
other joints. In the case of. the knee-joint they are 
usually derived from the articular surface of the femur 
or patella, and but rarely from that of the tibia. . 


5. Although usually single, occasionally two or even ° . 


three of these bodies may be. present in a joint. 


6. The bodies may be completely cr incompletely. 
detached or may acquire a secondary adhesion to the» ~ 


synovial membrane. When incompletely separated they 


are usually attached by a hinge of articular cartilage 


to the margin of a defect or loss of substance in the 
articular surface which corresponds in size and shape 
to the loose body. In cases where more than one body 
is present, these may be quite free, or one may be 
incompletely detached and the remainder free. 

7. Cases are recorded where such a gross detach- 
ment by injury as the head of the femur or of the 
radius may occur and form a loose body in the joint. 

8. Their continued presence in a joint may bring 
about secondary changes of an osteo-arthritic nature. 


9. These loose bodies themselves undergo certain remarkable changes in the joint 


which will be dealt with i in detail below. 


357. 


Fic. 
‘Classical’ form: both aspects. 
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10. The part that trauma plays in their etiology has been a subject of great 
controversy, and we will defer our conclusions upon that question until we have critically 
examined the series of cases to be next described. 

11. They are occasionally bilateral and symmetrical (Bowlby, Clutton, Weichselbaum). 


A.—LoosE BODIES HAVING THE APPEARANCES OF DETACHED PORTIONS OF THE 
ARTICULAR SURFACES. 

Classification. 

I have adopted the following subdivisions: (1) Recent detachments. Bone (where 
present) and articular cartilage living. No proliferative changes in articular cartilage ; 
(2) Bodies whose sojourn in the joint has been longer. The articular cartilage shows 
proliferative changes. The ‘classical’ type of loose body ; (8) Marked degree of prolifera- 
tion of cartilage; (4) Excessive proliferation of cartilage; (5) Feeble proliferation of 
cartilage ; (6) Formation of new bone from the osteogenetic tissue in the cancellous 
spaces accompanying the formation of secondary adhesions, or incomplete detachment. 

1. Recent detachments.— 

In this series a portion of articular cartilage, with or without a layer of the sub- 
jacent bone, is detached by direct or indirect violence. The following cases are typical 
examples representing four different varieties: Cases 1 and 2, Detachment of articular 
cartilage and bone by direct violence. Case 3, Detachment of articular cartilage and 
bone by indirect violence. Case 4, Detachment of articular cartilage by direct violence. 
Case 5, Detachment of articular cartilage by indirect violence. I am indebted to Sir 
Charles Gordon Watson for the accompanying description of an injured elbow-joint :— 

- Case 1.—The head of the radius was lying. completely free in the elbow-joint, and, when the 
joint was opened, dropped on to the operation-table. The patient, a man, age 30, fell in the street 
and struck his elbow against the kerb. When examined at the Metropolitan Hospital, he was found 
to have dislocation of both bones of the forearm backwards. This was reduced. Subsequently 
the joint remained painful and swollen and was 2-rayed, when the loose body was seen. The 
subsequent progress of the case was uneventful. 

In intracapsular fracture of the neck of the femur the femoral head may form a 
loose body in the joint, usually with a distinct pedicle formed by the ligamentum teres : 
only a few delicate bands formed from the synovial membrane. : 


Case 2.—(Spec. 1986a, ‘Museum, R.C.S.). In this case the loose body was attached 
by a pedicle of fibrous tissue, and was derived from the articular surface of the patella in 
its lower part. It is a somewhat wedge-shaped piece of bone, covered on one aspect by 
articular cartilage. The specimen shows well the vertical structure of the cartilage, which 
is typical of articular cartilage when fractured at right-angles to its surface. It was 
presented. to the museum by Sir A. Pearce Gould, to whom I am indebted for permission 
to publish the case. The body was removed by him from the knee-joint of a lady, age 31, 
who fell on her left knee with considerable force when alighting from a taxi-cab. 


From notes accompanying the specimen we learn that the knee rapidly swelled, and when 
seen a few days afterwards the synovial cavity was apparently distended by an effusion of blood. 
Moderate flexion of the knee was not painful, but any attempt to extend it caused a sharp stabbing 
pain through the front of the joint. Lateral movements of the patella were painless, as was 
also movement vertically downwards ; but any attempt to move the bone vertically upwards 
immediately caused sharp pain. 

A skiagram showed that a small fragment of bone had been broken off the hinder part of the 
articular surface of the patella and was hinged downwards, so that what had been the highest point 
of the fragment was now directed backwards and impinged upon the articular surface of the 
femur. At the operation the knee-joint was found to be full of blood and the fragment as 
described above. On cutting through a few fibres by which it was adherent to the ligamentum 
patella, the piece of bone was easily removed. The cavity from which it came was easily seen 
and felt at the operation. The patient made an uninterrupted recovery. From an examination 
of the specimen, and from the history and operation findings, it is clear that this is a case of detach- 
ment by direct violence of a portion of the patellar articular saan consisting of bone and 
cartilage. 


Case 3.—{Spec. W.O. 1777, Museum, R.C.S.). This is an excellent saiaiiplie of trau- 
matic detachment of almost the whole of the articular cartilage of the external condyle 
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of the femur, probably by indirect violence. The specimen is from the Wharncliffe 
Hospital at Sheffield, and the following short history is appended :— 

** While on military duty in France, the patient slipped on a stone and fell. He was 
unable to straighten his leg, and the knee became very swollen. When examined in England 
ten days later the knee presented signs and symptoms suggesting injury of the internal 
semilunar cartilage, effusion in the joint, pain over internal lateral ligament, and consider- 
able limitation of movement. X-ray examination showed fracture of the external condyle 
of the femur with displacement of the fragment inwards between the joint surfaces. Three 
weeks after the accident the joint was opened by dividing the patella vertically, and the 
detached piece of bone and articular cartilage was removed. It was adherent to the 
condyle, but displaced inwards and forwards. The patient left the hospital eleven weeks 
after, walking well and able to flex his knee to a right angle”’. 


Case 4.—Fig. 358 represents diagrammatically the position found at operation of a 
loose body now in the museum of St. Thomas’s Hospital. The free aspect presented 
a fissure on one side. The inferior portion was extensively and finely fissured, the 
separation having taken place through the brittle, calcified, deep layer of the articular 
cartilage. 

The patient was a young man, age 24, whose principal complaint was of pain in the right knee 
on walking. In September, 1920, after a game of 
football, the knee was swollen ; and the swelling and 
pain increased very greatly after playing again a 
week later. The knee was put in plaster for five 
weeks, but without much improvement. 

X ray showed a little erosion of the anterior 
surface of the femur at the joint line, but no evidence 
of a loose body. Mr. Sargent opened the joint by 
splitting the patella vertically. A note by the dresser 
states that “examination of the joint then showed 
that the cartilage over the external condyle of the 
femur was suffering from ‘Paget’s quiet necrosis’ ”’. 
Mr. Sargent adds that “the piece of articular cartilage 
was completely separated from the bone beneath, but 
was firmly continuous with the normal cartilage for 
two sides of a square, and was lying flush with the 
normal cartilage on all four sides ” (Fig. 358). 

When it was removed, a bare area of bone was 
left, about 1 in. long by ? in. wide, and depressed at 
least } in. from the surrounding cartilage. The edges 
all round were clean cut, even where complete separa- 
tion existed before operation, and there was no Fic. 358.—Diagram of loose body (Case 4) in situ. 
evidence of attempt at re-formation of cartilage. 


The sequence of events would appear. to have been that during the first game of foot- 
ball he received an injury to the external condyle that caused a slight separation of a 
portion of articular cartilage, and that during the second game the separation was 
increased, causing increased disability. The traumatic origin of the body is clearly 
demonstrated by the fissured appearance of the deep surface ; these fissures traverse the 
calcified zone of the articular cartilage. That it cannot be due to a process of necrosis 
is also clear, because it is composed of living cartilage and is not a sequestrum. 

_ Indirect injury as a cause of a detachment of a portion of the articular surface has 
been so overlooked that it may be well to give the following typical example in which the 
loose body consisted of articular cartilage only. 

Case 5.—(Spec. 826a, St. Thomas’s Museum). A portion of articular cartilage, roughly 
quadrilateral in shape, that was removed from the knee-joint of a youth, age 17. The edges of the 
body are not smoothly rounded off, but on three sides are somewhat sharp and irregular as if 
recently fractured. On the fourth side the tissue is fibrous, the latter being evidently the 
ligamentous attachment. 

Two days before his admission the patient felt something suddenly give way in his right knee 
on lifting a heavy weight. About an hour afterwards the joint became swollen, and when walking 
something seemed to catch so that for a moment he could not straighten his knee. There was 
very little pain. Next day he found there was a movable bodv in the joint. He was quite certain 
that he had received no other blow or injury. There was no history of any previous illness. 


| 
‘ 
} 
| 
aq 
j 


502 THE BRITISH JOURNAL OF SURGERY 


The microscopical appearances are as follows: A vertical section, excluding the smooth or 
free surface but including the deep, shows that the body consists of normal hyaline cartilage. with 
rows of cells set chiefly in the vertical direction, though some are somewhat oblique. More 
deeply this direction is less regular, some of the groups lying almost horizontally. The cell nuclei 
are well stained (with hematoxylin) throughout. 

On the deep aspect the matrix around certain of the cell groups is infiltrated with calcareous 
granules. Neither end of the section (which includes that of the actual specimen) shows any signs 


_of change, but is clearly fractured without rounding of the edges on the deep aspect. There is no 


trace of bone on the deep aspect. In regard to the line of detachment, this is in places quite 
unaltered, but. in others the line is minutely scalloped, the pits corresponding to groups of 
cartilage cells which have escaped. But there is no trace of cell proliferation, and no invasion 
of any kind with polymorphs. 

The part has every appearance, therefore, of having been detached by trauma. Owing 
to the absence of any history of direct injury, this specimen has been until the present 
regarded as an example of ‘quiet necrosis’. The microscope, however, has now shown 
that this theory of origin of the specimen is untenable, and we learn also that portions 
of cartilage may be avulsed by ligamentous strain reinforced by muscular action. 


.2. Loose bodies in which the cartilage shows proliferative changes. The ‘classical’ type 
of loose body.— 
In this subdivision a few cases only out of the large number examined will be passed 
under review. Although they are all alike in showing proliferation of cartilage, they 
present certain minor differences. 

The principal naked-eye features of this subdivision have — 
been already described. It will be sufficient merely to draw 
attention again to the fact that the margins of the bodies 
comprising this group, instead of showing signs of recent 
traumatic detachment, are smooth and rounded. 

Many different theories have been held as to their origin: 
but I shall attempt to show that they are portions of the 
articular surface detached by trauma, and not by any patho- 
logical process, and which have continued to grow until, as we 
shall see later, their origin may be obscured. 

In Fig. 357, as will be seen by reference, the loose body 
is a typical example of the ‘classical’ form. On the smooth 
convex surface an oblique groove is seen to be present. And 
a study of the section of the body (Fig. 359) shows that this 

. groove corresponds to a fracture of the subjacent bone, down 
which has penetrated an offshoot from the deeper layer of 
the articular cartilage. The section also shows the articular 
cartilage at one end spreading over the fractured surface. I 
desire. to lay emphasis upon the groove on the surface and 
upon the fracture of the subjacent bone, as it affords addi- 
‘ tional evidence of the traumatic origin of these bodies. There 
is a tag-like portion of fibrous tissue attached to one of the 
long borders. The. history appznded to this specimen is as 
follows :— 
Case 1.—E. J. D., 25, came under my care in November, 1919, with the following history :— 
Before the war he had been a-miner; he had never had any illness that he could remember, 
and had never had any joint trouble. In January, 1915, he joined the Royal Field Artillery, and 
almost immediately commenced to undergo the strenuous riding-school exercises. After a short time 
he noticed that his knee would ‘occasionally become painful and swollen after riding. The pain 
and swelling recurred at intervals after strenuous exercise for about two and a half years. In 
August, 1917, his knee suddenly became fixed in the extended position as he was getting up to leave 
a train, and rapidly swelled. He was admitted to hospital with the knee locked in extension. 
He was treated for some months as a case of ‘arthritis’, and the limb was immobilized by splints. 
The treatment caused the swelling to subside, but whenever he attempted to walk the pain and 
swelling recurred, and the limb was immobilized once more. _ After a long period of immobilization 
the tendency for pain and swelling to occur after exercise subsided, and he was ordered a course of 


gymnastic exercises to remove stiffness that was present, and he was so far improved that he was 
able to-return to duty in February, 1918, and returned to France again the following month. The 


Fic. 359. 
‘Classical’ type. (x2.) Case 1. 
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result was disastrous: the pain and swelling constantly recurred, and at length, in December, he was 
discharged the service permanently unfit. After discharge his symptoms continued, but in addition 
he became subject to attacks of severe pain in the joint which caused him to fall to the ground. 

In November, 1919, he was going up some steps, when his left knee suddenly ‘twisted inwards’ 
and became locked in a semiflexed position, so that he was unable to straighten it. — 

When I saw him there was a considerable amount of effusion in the joint, and any attempt 
to extend the leg upon the thigh caused severe pain, more marked beneath the patellar ligament. 
At first sight this appeared to be a case of internal derangement of the knee due to injury and 
displacement of the internal semilunar cartilage. However, ‘as all attempts to unlock the joint 
were unsuccessful, the patient was a-rayed and a loose body revealed. At operation I found the 
loose body lying in the depression of the articular surface of the external condyle of the 
tibia, between the external semilunar cartilage and the tibial spine. It was easy to see how its 
position mechanically blocked full extension of the leg. It was attached by a pedicle to the 
posterior crucial ligament in the region of the intercondylar notch. After division of the pedicle 
the loose body was removed, and the patient made an uninterrupted recovery. 

From a consideration of the history it appears probable that during the riding 
exercises a portion of articular cartilage was gradually detached, probably by ligamentous 
strain or muscular spasm, and that eventually it became completely detached and 
caused the first locking of the joint. Afterwards the body perhaps acquired a secondary 
attachment to the synovial membrane over the crucial ligament, which, on stretching, 
gave rise to the second period of locking. Incidentally the history shows the difficulties 
and pitfalls that lie in the path of the clinician in these cases. The patient’s condition 
remained undiagnosed for nearly four years ; he suffered much pain and discomfort, and 
was eventually discharged ‘permanently unfit’. An exploratory arthrotomy might have 
revealed the condition at once, spared him years of suffering, and supplied another 
soldier for the firing line. 

‘Microscopical appearances.—A portion cut from the dried specimen after immersion 
in water regained its normal appearance ; and microscopic sections, after staining with 
hematoxylin, displayed well-stained cartilage cells throughout, i.e., it is not a sequestrum. 


Case 2.—W. G., age 20, came under Mr. Percy Sargent’s care in May, 1920, with the history 
that nine months ago he ‘ricked’ his right knee whilst swimming, and experienced severe pain in 
the outer side of the joint, and almost immediately after noticed a freely movable body in. this 
situation. No locking occurred, but movements were painful. Afterwards the knee was apt to 
give way suddenly about once a fortnight, with excruciating pain—the’ loose body on hes 
occasions being felt as before at the outer 
side of the joint. There was never any 
actual locking. 

On admission, the knee was slightly 
swollen and the synovial membrane 
thickened. Movements of the joint were 
full, and no loose body could be felt. 
There was some wasting of the. thigh. 
Mr. Sargent obtained access to the joint 
by the vertical median division of the 
patella. The body lay quite loose behind 
the patella. 


The loose body has the character- 
istics of the ‘classical’ type already 
mentioned. The rounded bodies are 
well seen, and the deep surface shows 
that the articular cartilage has ex- 
tended from the margin of the body 
over the surface of the bone. This 
process is more advanced than in 
Case 1. 

Microscopical appearances. — Fig. 
360 shows the edge of the loose body 
(2-in. objective). From the fractured Fic. 360.—Microscopical section of free edge of Case 2. (3 obj.) 
edge of the original large-celled articu- ue 
lar cartilage a cushion of small-celled cartilage has been -produced, which extends over 
the edge and over the under side of the fractured: bone. The bone itself is necrosed, 
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the corpuscles in the trabecule ceasing to take a nuclear stain. The connective tissue 
within the cancellous spaces is quite dead; the forms of the fat-cells in the cancellous 
spaces, however, being still recognizable. 
Fig. 361 represents the appearances as seen under a higher power (3 objective) and 
includes a portion of the detached surface. At the top of the specimen is seen the 
free surface of the reparative tissue 
or ‘callus’, which has spread from 
the proliferating fractured edge of the 
articular layer, over the opposite aspect 
of the fractured surface of the bone, 
as indicated by the fissure between 
the two. ‘ 

The reparative tissue is developed 
well on the deep aspect, the cartilage 
cells being furnished with quite well- 
pronounced capsules. One process is 
shown which has intruded itself into 
one of the cancellous spaces laid open 
by the fracture. At the lower right- 
hand side, another elongated cancellous 
space is completely filled with a deeper 
intrusion of cartilage, the matrix of 
which is coloured a vivid blue ; there 
were several adjacent spaces occupied 
with similar newly-formed cartilage. 
The lacunez of the osseous trabeculz are 


Fic. 361.—Microscopical section of under surface of Case 2. 
(8 0bj., reduced.) quite empty, the bone itself being dead. 


Case 3.—(Spec. 1353.1, Museum R.C.S.). This loose body is biconvex, and is com- 
posed of cancellous bone covered on one side by a layer of articular cartilage. It is to 
be particularly noted that the articular cartilage is spreading over the fractured surfaces 
of the bone. © 

' The body was successfully removed by Sir Frederic Eve in January, 1907. Five months 
previously the patient sprained his right knee ; this accident was followed by occasional locking 
of the joint accompanied by swelling. When admitted under Sir Frederic Eve there was fluid 
in the joint, but movements were free. A loose body could not be felt, but was revealed by 
radiographic examination. Eight fluid ounces of straw-coloured fluid were withdrawn by aspira- 
tion, and the loose body was extracted through a longitudinal incision on the inner aspect of the 
joint. “It lay in a pit in the centre of one of the articular surfaces.” 


Case 4.—({Spec. 647, Museum, R.C.S.) This specimen is described as follows in the Catalogue 
of Sir James Paget, 2nd Edit., 1882 :— 

-** A large piece of cartilage and bone of the shape and about half the average size of a patella 
removed from a knee-joint. It may be regarded as a portion of one of the condyles of the femur, 
which, probably after injury, was separated by a process similar to necrosis, but without acute 
inflammation. The articular cartilage is thinly extended over the edge of the bone. Presented 
by Sir Everard Home.” 

This specimen, although unfortunately there are no clinical notes attached, is of great 
interest from its historical associations with Sir Everard Home and Sir James Paget. The 
microscopical appearances are very similar to those seen in Mr. Sargent’s case. The new 
tissue on the fractured surface is small-celled cartilage, the matrix of which in places is 
finely fibrillar. The groups of cells run vertically or obliquely, and at the free surface more 
horizontally. Near the bone the cartilage cells are larger, and in places calcification of 
the matrix has taken place in the immediate vicinity of what is clearly a fractured surface 
of cancellous tissue. At the middle of the lower free surface the cartilage over it is thin, 
large-celled, and the matrix is calcified. 

As in Mr. Sargent’s case, the cartilage has penetrated the cancellous spaces beneath 
it, and no stained bone-corpuscles lie in the trabeculze around this intruding reparative 
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cartilage. A curious thing is that (as in Mr. Sargent’s case also) the cartilage has partially 
penetrated into the dead tissue of the cancellous spaces, and, what is more, that isolated 
cells with capsule of cartilage are scattered in this necrotic soft tissue. This shows that 
_ the young cartilage cells migrate before their capsule is formed, for the only other contents 
of the cancellous spaces are dead connective-tissue cells and fat-cells. This remarkable 
migration of chondroblasts is undoubted, and sometimes cell groups with coalesced matrix 
occur amongst the dead contents. The trabeculz in contact with the newly-formed pene- 
trating cartilage are so scalloped in places that this must be due to the phagocytic action 
of the growing tissue. Only very rarely in the dead trabecule in the immediate neigh- 
bourhood of the overlying and the intruding cartilage, is a deeply-stained nucleus present 
in a few lacunz, those around being empty. Such lacunez are well formed, and there is 
no visible breach by which cells could have entered as extraneous. Nor are such nuclei 
in lacune near the edge of the trabeculz, but lie fairly in the substance. It is clear, there- 
fore, that no cell migration through the trabecule can be assumed. 


Case 5.—Spec. 1936A, Museum, R.C.S. 

It will have been noticed in the description of the microscopical appearances of Mr. 
Sargent’s case that the bone-cells were all dead, and that in the Sir Everard Home specimen 
most were dead but a few were living. In the case now to be described a considerable 
number of the bone-corpuscles are living. The specimen was presented to the museum 
by Sir Frederick Treves; he removed it from the left knee of a labourer, age 28, who gave 
the following history :— 

About four years previously he fell on his left knee whilst running, and it became very swollen 
and painful. After this his knee occasionally swelled, and was never quite so strong as the right. 
Three weeks previous to admission he sprained his knee by catching his foot against the edge of the 
pavement, and the joint became locked for about a minute, followed by swelling. After this he 
could often feel a loose body in the joint, which appeared above the patella on full flexion but 
disappeared on extension. On examination a loose body the size of a bean could easily be felt 
above, to the outer side of the patella. Sir Frederick Treves opened the joint by an incision above 
and to the outer side, and removed the hedy, which was quite free; the patient made a good 
recovery. 

The specimen is of the ‘classical’ type, being smooth and cartilaginous on one surface, 
less regular on the other, and with rounded borders. 

Microscopical appearances.—The smooth free surface is composed of normal articular 
cartilage, with calcified zone on the deep side. Next we see the dead cancellous bone, the 
spaces of which hold necrotic contents. But in the trabecule immediately beneath the 
calcified zone, a considerable number of bone-cells have deeply-stained nuclei; this 
applies only to the innermost parts, such as the zones immediately bounding the canals. 
There is a thick rounded cushion of small-celled cartilage at the edges; as usual this is 
continued over the opposite fractured surface. In this specimen the layer of reparative 
tissue is thin a short way beyond the edge. The intrusion of cartilage into the cancellous 
spaces is in places well seen, but not so marked as in Cases 2 and 3. 


Case 6 (Spec. 722, St. Bart.’s Hosp.). 

This case is of very great interest in that the bone-corpuscles are all living and have 
deeply-stained nuclei. It is to be particularly noted that it is the only case in this series 
in which there is no history of either direct or indirect injury. We shall refer to this more 
fully in the next section, where we summarize the conclusions to be drawn from the 
pathological pictures. 

The patient from whom the specimen was obtained was a bargeman, age 27, who came 
under the care of Mr. Luther Holden at St. Bartholomew’s Hospital, with the history that 
he had for the last three months suffered from all the symptoms of a loose body in the left 
knee and could often feel it himself. He was not aware of having injured his limb. Mr. 
Holden removed the body by Goyraud’s subcutaneous operation. It was quite free, and 
the patient left the hospital cured. 

From the absenee of any traumatic history in this case it might be inferred that the 
detachment was due to a process of ‘quiet necrosis’. 
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Case 7 (Spec. in the Bland-Sutton Inst. of Pathol., Middlesex Hosp.). 
Fig. 362 shows a knee-joint from a man.who was run over in Oxford Street, and died 
soon after admission to the hospital from shock following multiple injuries. 

It will be seen from the illustration that there 
has been a transverse fracture of the patella, 
which, however, is not a recent one, as union has 
taken place between the fragments. Occupying a 
pouch above and to the outer side of the trochlear 
surface of the femur is a loose body of the 
‘classical’ type with smooth surfaces and rounded 
borders.’ Section of the body shows on one aspect 
a layer’ of normal articular cartilage with a sub- 

_ jacent ‘portion of cancellous bone; the articular 
cartilage’ from the edges has spread over and 
completely covered in the deep or detached aspect 

' of the bone. Near the middle of the inner border 
of the patella is an area from which the articular 
cartilage is missing, and beneath which is an 
irregular formation of callus. It is highly probable 
that the loose body was detached from this area 
at the time of the patellar fracture, and that subse- 
quent proliferative changes caused it to assume its 
present shape and size. 


__ FIG. 362. 3. Loose bodies exhibiting a marked degree of 
proliferation of articular cartilage.— 


Case 1.—{Spec. 721, St. Bart.’s Hosp.). This is described as follows :— 


Two portions of cartilage removed from the knee-joints of a lad 18 years old. They are almost 
exactly alike in form and size, each resembling such a piece of cartilage as might be obtained by 
removing that which covers the posterior surface of one of the condyles of the femur ; and each 
—as such a piece would be—is smooth and 
polished on its convex and rough on its 
concave surface. There was an interval of 
about a year between the operations by 
which these bodies were removed. from 
the joints. Patient recovered completely. 
Presented by Luther Holden. 

Unfortunately I have been unable 
to discover the original notes of this 
case, so that it is quite impossible to. 
say whether a history of injury was — 
recorded. 

Microscopical appearances (Fig. 
363).—Vertical section of whole sub- 
stance shows typical articular cartilage 
in which the nuclei are well stained. 
There is no bone on the under surface 
—the detachment being just above or 
through the calcified zone. At either 
end there are well-marked areas of 
proliferated, small-celled cartilage, the 
free surface of which is flat-celled. 
The islands do not appear to have FIG. 363.—Microscopical section of Case 1. (2 reduced.) 
spread over the face of the fracture, 
for they occupy cavities in the original with excavated borders, there being n no interval 
between the two. The matrix of the new cartilage is stained léss deeply than the original. 
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At one end there is quite a deep inroad, the new tissue being of small-celled cartilage 
and connective tissue ; some chondroid tissue also occurs in it (see next case). In the 
intruding cartilage and connective tissue there are apparently some capillaries, as if: the 
piece was not immediately detached, or detached with some of the ayant: — 
adherent. 


Case 2.—(Spec. W.O. 1936F., R.C.S.). This specimen is of two loose bodies which 
were removed from a knee-joint. They are both oval .and flattened, and the_ largest is 
13 in. in its greatest diameter. The body has a corrugated surface, except over an area 
in the middle of the upper surface, 
which is smooth and somewhat de- 
pressed below the surrounding level. 
This smooth flat area represents the 
original articular surface, and_ the 
hypertrophy which has taken place in 
connection with the fragment almost 
obscures its source. 

The bodies were removed from 
the knee-joint of a soldier who, while 
on active service, was often seized 
with sudden ‘pain and locking of the 
joint while marching or running. 
The bodies could be easily felt in 
the suprapatellar pouch, and were 
successfully removed. Fic. 364.—Loose body. Marked proliferative hyperplasia. (x 2.) 

Microscopical appearances.—Fig. 
364 shows the general appearance of the flat piece of detached articular cartilage, with 
the voluminous outgrowth it has furnished, which over-tops its edge and extends for a 
considerable thickness 
below. The structures 
of the original articular 
cartilage and its deeper 
large-celled layer are 
still recognizable, while 
beneath the latter can 
be seen the calcified 
layer. The new tissue 
in its general characters 
resembles that seen in 
Spec. 720B, St. Bart.’s 
Hosp., the  tubercu- 
lated body arising in a 
synovial fringe to be 
described below. It 
consists of small-celled 
cartilage intermingled 
with strata of a more 
homogeneous material 
of an osteoid or chon- 
droid character. 

Fig. 365 shows a 
section of the elevation 
of new tissue on the 
right-hand side. It 
consists superficially of 
small - celled cartilage, 


Fic. 365.—Microscopical section of left-hand upper border of preceding. (% obj., reduced.) 
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which bears a certain resemblance to the normal articular surface in that the more 
superficial cells have a flat disposition. More deeply the matrix has undergone calcifica- 
tion, and to the extreme right the new tissue takes the form of ‘laminar osteoid tissue’. 
On. the right-hand side, at the lowest part, is a bay filled with loose connective tissue, 
which is edged with a zone of proliferating cells, and in connection with which a laminar 
formation of osteoid tissue and cartilage has occurred. 


4. Loose bodies exhibiting a striking degree of proliferation.— 

: The phenomena presented by this subdivision are truly remarkable; the cartilage 

' cells proliferate with such exuberance that veritable cartilaginous tumours are formed. 
In the centre of the body can be seen the fragment of the articular surface originally 

detached. 

4 Case 1.—{Spec. 1353.2, Museum, R.C.S.). Consists of two loose bodies of unusually 

large type which were removed from a knee-joint. They are both somewhat discoidal in 

| form, and have a remarkably irregular, coral-like exterior, like some of the osteomata 

growing from the ends of the long bones; the larger has a chief diameter of 2} in. As 

seen in the section (Fig. 346), the smaller of the two bodies has in the centre a nucleus of 


Fics. 366, 367.—Loose bodies exhibiting marked degree of hyperplasia. (Naturai size.) 


dense osséous tissue, which is covered on one aspect by a layer of cartilage having the 
appearance of articular cartilage. Next succeeds a thick crust of cartilage which is 
obviously laminated in a circumferential manner. This external crust is traversed in 
places by fissures which have for the most part a radial arrangement. The general 
arrangement of this peripheral crust of cartilage suggests that seen in the last specimen 
(Spec. 1986F, Museum, R.C.S., Fig. 364), and also the pathological variety of loose body 
(Spec. 720B, St. Bart.’s Hosp.). The accompanying description states :— 

They were removed from the knee-joint of a labourer, age 25. The loose bodies lay in the 
cul-de-sac beneath the quadriceps extensors, and were very freely movable. The patient noticed 
a swelling in that situation after a fall on the knee five years previously. The margins of the femur 
were lipped, but there was no other evidence of osteo-arthritis. 

Case 2 (Spec. 1931B, Museum, R.C.S., Fig. 367) is an equally remarkable example 
of very marked degree of proliferation of the articular cartilage. The short accompanying 
description states that :— 

It was removed by operation from the knee-joint of a man, age 55, who had been unable to 
flex his leg to the full extent for some months. A hard movable body could be felt in the supra- 


patellar recess of the joint previous to operation. There were evidences of rheumatoid arthritis 
in the knee. 
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The body, which measures 2 in. in greatest diameter, is coarsely lobulated. On one 
of its surfaces there is a depressed area, the surface of which is comparatively smooth, and 
which is overlapped on either side by the surrounding lobules of cartilage. This smoother 
depressed area corresponds to the original surface of the detached portion of articular 
cartilage. A remarkable feature is that there is a fissure which traverses the newly- 
formed cartilage and also the included portion of cancellous bone, almost completely 
separating the body into two portions, the bond of union between which is a bridge formed 
by the original articular cartilage. We see, therefore, even in this marked example of 
the proliferative type, the same evidence of its traumatic origin that we have already 
described in previous cases. 


5. Feeble proliferation of articular cartilage. 

This is a rare condition, and is represented by but one example (Fig. 368) among the 

large number examined in the course of this research. This specimen is the one of 
‘quiet’ necrosis described 
by Teale. It will be seen, 
as is so often the case, 
that the portion of the 
internal condyle from 
which the body was de- 
tached is that in the 
vicinity of the intercon- 
dylar notch.* 

Microscopical examina- 
tion.—The cartilage cells 
towards the free surface 
stain feebly (possibly the 
result of imperfect fixa- 
tion). More deeply the 
groups of cells and their 
nuclei are sharp and the 
nuclei fairly—not intensely 
—stained. On the free 
deep side, here and there _ : 
are portions of -large- "Fra. 368.—Teale’s case, portion. detached ; 
celled cartilage. The re- upper border artificially. removed. 
mainder of the surface has 
the appearance of having been subjected to a good deal of friction, 
which has probably detached the remainder of the reparative tissue. 
At one spot below the large-celled deep cartilage is a small portion 
of bone—the articular bone. 

We have already seen that when a portion of the articular 
surface is incompletely detached, or completely detached but remains 
in situ, its deep surface is subjected to.a considerable degree of friction 
from the joint movements, and it is obvious in the above case that the reparative tissue 
has apparently been subjected to this form of attrition. 


6. Formation of new bone from the osteogenetic tissue in the cancellous spaces accompany- 
ing the formation of secondary adhesions, or incomplete detachment. 

In the cases that have been hitherto described, one very striking fact that forces itself 
upon the attention is that no case demonstrates new bone in process of formation. The 
cancellous spaces contain merely necrotic tissues, and no living and active osteogenetic 
cells. It will have been noted that these bodies were all quite free in the joint. 

The examples of the subdivision we have now to consider were found at operation to 


* I am indebted to Professor Stewart, of Leeds, for kindly lending me this specimen. — 
VOL. VIII.—NO. 32. 36 
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have acquired a secondary adhesion to the synovial membrane or to be incompletely 
detached. In this variety we find that the cancellous spaces still contain living contents 
and vessels, and that although many of the deeper bone-corpuscles, that is, those lying 
nearer to the articular cartilage, are dead, yet the more superficial cancellous spaces 
contain osteogenetic tissue actively engaged in laying down new bone upon the surface of 
the old. There can thus be little doubt that a loose body may, if attached secondarily 
to the synovial membrane or if incompletely detached, increase in size not only by 
proliferation of its cartilage cells but also by formation of new bone. Moreover it 
appears that, should secondary detachment of the loose body occur, the formation of 
bone ceases, whereas the cartilage continues its growth. This increase in bony substance 
of.an attached loose body is important from the etiological point of view, as we shall 
see later, particularly in those cases-where a loose body attached to a crucial ligament 
of the knee-joint occupies a pit on one or other femoral condyle. At first sight it would 
appear difficult to understand how such a body as that shown in Fig. 375 could be 
detached by traction of the ligament, unless we realize that the bone has probably 
continued its growth after incomplete detachment. 


Case 1.—(Spec. S.D. 411, Lond. Hosp. Path. Inst.). 


P. C., two months before admission to the London Hospital, sprained his knee in jumping 
from a ladder, and at the moment of the accident noticed a ‘clicking’ in the joint. He almost 
immediately noticed a loose body in the joint to the outer side of the patella. The accident was 
followed by slight swelling, but there was no pain and no locking. On admission, there was no 
swelling of the joint, and active and passive movements were painless. A loose body the size of 
a hazel-nut could be felt half an inch above the patella, and was revealed also by radiographic 


examination. 
Mr. Lett removed the body; which was adherent to the synovial membrane of the suprapatellar 


pouch. 

Microscopical examination.—This shows the cartilage to be normal living articular 
cartilage. Below the cartilage lies cancellous bone, of which the spaces are filled with 
normal living connective tissue and capillaries. The lacune of the bone, however, are 
empty, none of the bone-cells having survived. On the lower aspect of the bone the case 
is different, for here the free surface is formed by a highly vascular layer of loose connective 
tissue in which a new formation of osseous trabecule is in progress. These are surrounded 
by living osteoblasts and contain well-stained living bone-cells in their lacune ; here and 
there osteoclasts lie against the living trabeculz, and it can also be seen in places that the 
new bone is deposited on portions of dead original trabeculae. The phenomenon is thus 
one of callus formation from connective tissue. 


B.—LoosE BODIES DERIVED FROM INTERARTICULAR FIBROCARTILAGES. 


The question of injuries to the semilunar cartilages of the knee-joint is a large one, 
and is beyond the scope of the present article; I am, moreover, making it the subject 
of a further research. It will suffice to mention here that a portion of one of the semi- 
lunar cartilages—usually the, anterior end of the internal semilunar—may occur. as a 
rounded cartilaginous body, either attached by a pedicle of variable thickness to the 
remainder of the cartilage, or the pedicle may rupture and the body become quite free. 

I have seen the internal semilunar cartilage completely detached from its site and 
with a secondary attachment round the periphery of the patella. Occasionally the posterior 
horn of one of the semilunars may form a pedunculated loose body in the joint. A good 
example of this is seen in Spec. 716C, St. Bart.’s Hosp. The posterior end of the internal 
semilunar has become hypertrophied and rounded, and made a groove for itself upon 
the articular surface of the external condyle. 


Bopres FORMED BY -Deracuep EpiIrpHYSES NOT FORMING PORTIONS OF AN 
ARTICULATING AREA. 

(Spee. 714C, St. Bart.’s Hosp.). This loose body was removed by Sir Charles Gordon 
Watson from the elbow-joint of a boy, age 17, in whose joint it had been present for four 
years. There can be little doubt that the body is a detachment of the epiphysis of the 
external condyle of the humerus. 
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One surface of the loose body is convex and lowly nodulated, the other surface being 
concave. The section shows that there is a nucleus of bone in the centre, and that the 
convex aspect is covered by a thick layer of cartilage, which has also apparently spread 
over the concave detached surface. This cartilage has none of the characteristics of 
articular cartilage. 

The history of the case is as follows :— 


Four years previous to admission, when 13 years old, he fell upon the outer side of the left 
elbow. The accident was followed by pain, swelling, and stiffness of the elbow, and shooting pain 
down the radial side of the forearm. He suffered subsequently with recurrent attacks of painful 
locking, accompanied by swelling. 

On examination at time of admission, it was found that the external condyle of the humerus 
was not in its natural position, being lower than normal. About one inch external to the olecranon 
is a hard prominent swelling, bony, and about 4 in. in diameter, and bony crepitus can be detected. 
This swelling is thought to be the displaced external condyle of the humerus. Measurements: 
Acromion to ext. condyle, left 12? in., right 124 in. Movements of elbow ; Flexion complete; some 
limitation of full extension. Supination incomplete and painful. Skiagram appears to show the 
external condyle of the humerus to be separated from the rest of the bone and displaced downwards. 

Sir Charles Gordon Watson made an oblique incision over the most prominent part of the 
swelling, and found a loose body lying quite free in the joint cavity. It will be remembered that 
the centre of ossification appears in the cartilage of the external condyle at about the twelfth year 
and, coalescing with the centres for the trochlea and capitellum, forms with them an epiphysis 
which joins the shaft at about the seventeenth year. 


GROUP III. 
SYNOVIAL CHONDROMATA, LAMINATED AND NON-LAMINATED. 


They may be divided into three classes: (A) Single, pedunculated or free; (B) 
Multiple, pedunculated, free, or the two conditions combined ; and (C) Diffuse, usually 
associated with free bodies in the joint cavity. 

The discovery by Kolliker of cartilage cells in the villi of the synovial membrane, and 
the observations of Rainey, have already been referred to in Section I. The loose bodies 
of the important group we are about to pass under review, although they may differ in 
structure and form, have the common characteristic that they have originated from the 
cartilage cells of the synovial villi, and are, therefore, true chondromata. It is impossible 
in the present state of our knowledge to assign a cause for this behaviour of the cartilage 
cells. In many cases there is a history of injury ; in others this is absent, and they often 
appear to occur in the course of chronic synovitis. Whether, however, the presence of the 
synovial chondromata caused the synovitis, or the latter was the exciting cause of the 
tumour formation, it is impossible in many instances to say. 


A,—SYNOVIAL CHONDROMATA. SINGLE VARIETY. PEDUNCULATED OR FREE. 


Non-laminated.—The naked-eye characters of 
the single chondroma are shown in Fig. 369 (Spec. 
1353.1, Museum, R.C.S.). It shows a lowly lobu- 
lated, oval chondroma, 3°5 cm. in chief diameter. 
In its centre there is a loculated cavity due to 
mucinoid degeneration ; it contains no bone. On 
the front of the specimen there is a central de- 
pression filled with fibrous tissue, of which tags 
project from the surface, apparently its site of 
attachment. 

It was removed from the right knee-joint of 
a woman, age 42, who had for a long time been mY . 
unable to kneel. The tumour was excised from SA SEVELL 
the synovial membrane to the inner side of the 
patella, and was so attached to the outer aspect 
of the former that the knee-joint was not opened. Although the body lay in the 
subsynovial tissue without projecting into the joint proper, it may be assumed that it 
arose in connection with a minute cartilaginous nucleus in a synovial villus. 


Fie. 369.—Non-laminated chondroma, 
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. Laminated.—Except for the fact that they occur singly, the naked-eye and micro- 
scopical features of loose bodies of this type are very similar to the multiple laminated 
type to be reviewed below. As a rule, however, they grow to a greater size than 
the multiple loose bodies, and tend to occupy pouches or recesses of the synovial membrane, 
where they lie snugly. Owing to this characteristic, and also to their greater size, they 
but rarely cause the classical symptoms to which a loose body gives rise when it becomes 
caught between the articular surfaces. They are often discovered accidentally or on post- 
mortem examination. As we have noted in connection with the multiple type, one side 
of the loose body (usually that in contact with the synovial membrane) may be com- 
paratively smooth and lowly convex, and may simulate somewhat closely the type to be 
described below derived from a detached portion of the articular surface, more particularly 
that of the femur. If a section of the body is examined, however, it will show the typical 
laminated appearance of a synovial development (see Fig. 370). This is an important 
point, as it seems clear that several of K6nig’s cases belong to this group. A history of 
antecedent injury may or may not be present. 

Laminated.—The superficial and also the divided surface of a loose body, } in. in its 
chief diameter, which was successfully removed from the knee-joint, and is preserved in 
the Pathological Museum of St. Thomas’s Hospital. On both aspects the body was lowly 
tuberculated. It is extremely hard from calcification, which, as seen in the divided surface, 
has occurred in a laminated concentric manner. : 

The specimen was obtained from a man, age 40, who had received an injury to the 
knee and was admitted with a large effusion in the joint. No fracture was discovered 
by skiagraphy. When the swelling had subsided, a loose body was felt in the subcrural 
pouch. The body had caused no symptoms at any time, and there was no history of ante- 
cedent injury. There were no signs of osteo-arthritis. 


-B.—SynoviaL Cyonpromata. PEpUNCU- 
sai LATED, FREE, OR IN COMBINATION. 

_ Laminated.—The size, shape, surface, and general 
characteristics of the multiple type are well. shown in 
Spec. 720B, St. Bart.’s Hosp. (not figured). 


Fie. 370.—Section of laminated chondroma. (Enlarged.) Fig. 371.—-Abernethy’s case. (Nat. size.) 


It should be noticed that certain of these bodies are comparatively smooth on one 
side. This may be due to mutual pressure; but in many instances I have observed that 
these bodies occupy little pockets or pouches of the synovial membrane, and on lifting 
them from their bed it can be seen that the surface in contact with the latter is smooth, 
whereas the surface opposed to the joint cavity is more irregular, the result probably of 
the pressure exerted on the deep side. The description in the museum catalogue of this 
specimen is as follows :— 


_ Thirty-five loose bodies from a knee-joint removed by operation. Four or five were in the 
main cavity of the joint ; the remainder were lodged in a large bursal sac in the popliteal space. 
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Only one was attached by a long narrow pedicle; the rest were completely free. Patient was a 
young man, age 19 years. Six years before, the knee had been violently wrenched at football and 
the patient confined to his bed for a month. The bodies had been noticed in the joint for between 
two and three years, but the exact period of their development was.uncertain. He made a good 
recovery from the operation, and when seen three months afterwards had free movement of the 
knee and was able to play tennis and to dance. Presented by H. Marsh. — 

There can be little doubt that these bodies originated as small pedunculated carti- 
laginous growths from the synovial membrane; that after a time they became detached, 
and that the majority of them found their way into the cyst in the popliteal space. The 
smallest of the bodies are seen still to have traces of their original pedicle, whereas in the 
larger (Fig. 370) no trace of a pedicle can be seen. It is clear from this that the bodies 
have continued to grow while quite free in the joint cavity. 

Another interesting point in this case is that at operation only one cartilaginous body 
was seen to be attached to the synovial membrane. 

Fig. 370 depicts the naked-eye appearance of a section of one of the loose bodies from 
Specimen 720B, and brings out well the concentric lamination which is one of their marked 
characteristics, and the cavities in the deeper part that have resulted from mucinoid 
degeneration of the cartilage ; and Fig. 371 shows the divided surfaces of three out of fifteen 
loose bodies which were discovered post mortem by Abernethy in the hip-joint of an old 
woman. Although these are described 
as osteophytes, yet they are clearly of 
synovial origin.. 

Microscopical section (Fig. 372) shows 
a portion of the free surface of the same 
specimen as that represented enlarged 
four times in Fig. 370. The surface is 
covered with a fibrous membrane which 
is prolonged inwards as.a bay, where 
the tissue is‘of more open texture. The 
deeper part of the fibrous tissue is very 
cellular, and is evidently the source of 
the more compact tissues produced on 
the deep aspect. Of the two deeper 
zones, that next the proliferating zone 
consists of a matrix coloured with the 
eosin, containing scattered cells without 
any recognizable capsules, but which 
may probably be regarded as immature’ 
cartilage, since a study of other sections 
shows that it is interchangeable and 
may merge into well-formed cartilage. of 
It will be noticed that in the left-hand 
side of the bay referred to, an area of well- formed cartilage has been ‘produced from 
the indifferent proliferating zone. 

- Above the immature. zone there. one of well-developed hyaline . cartilage. 
Lastly, from the deepest part of the ‘bay’ a:certain number of delicate fibres radiate with 
the tissues above like the proliferating fibres of bone. These in other sections are traceable 
in places into the matrix of the proper cartilage. 

As shown by Fig. 370, the remainder of the body is seen to be made up of alternating 
zones of cartilaginoid tissue and cartilage, the latter in places having undergone calcifica- 
tion. The zones do not form complete circuits of mathematical accuracy.. The lamination, 
as seen by the naked eye, is due to the areas of calcification. In the centre, mucinoid 
degeneration of the cartilage has taken place. 


Non-laminated.—Case 1.—(Spec. 720A, St. Bart.’s Hosp., Fig. 373.) 


Shows 415 loose cartilages removed from the right knee of a shoemaker, age 31, by Sir Thomas 
Smith. Most were lying quite free in the joint cavity, but a few of the bodies were attached by 
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slender pedicles to the inner surface of the synovial membrane. The patient stated that six years 
ago, without obvious cause, his knee became painful and swollen, and that the pain and swelling 
had steadily increased. The pain was more marked when the leg was extended. 

On admission, the joint was seen to be generally enlarged and filled with small movable bodies, 
giving the sensation of shot in a bag. 


On examination, the smaller: of 
these bodies are seen to consist of a 
single nodule of cartilage surrounded by 
connective tissue, and the larger consist 
of two or more nodules of cartilage held 
together by a loose network of connec- 
tive tissue which also surrounds the 


periphery. 

In the Pathological Society's Tran- 
saciions, London, vols. xlii and xlv, Mr. 
James Berry has described a very inter- 
esting case which clearly belongs to the 
subdivision we are considering. 


Case 2.—Non-laminated.—The patient 
was an otherwise healthy young man, age 18. 
For about six months he had been subject 
to pain and swelling of the right knee, which 
prevented him from working ; about two or 
three weeks before admission he had noticed 
movable bodies in his knee. There was no 
history of rheumatism or other illness, nor 
was there any history of trauma. 

Mr. Berry removed the bodies, which 
showed the following features. All were 
white in colour and with a smooth and 
shining surface, and none had pedicles. The 
larger ones consisted of a number of small 
nodules of cartilage held together by an 
intervening network of very loose connec- 
tive tissue. No epithelium could be seen 
on the surface. The smallest bodies con- 
sisted of a single nodule of cartilage sur- 
rounded by a layer of connective tissue. 
He was unable to express any _ definite 
opinion as to the origin of these bodies, 
but considered it doubtful whether they 
had been formed from the synovial. fringes, 
because all the bodies were free, and the 
portion of synovial membrane that was seen 
at the time of operation was normal. He 
mentions, however, that at one spot the 
membrane was thickened and formed a 
; _lump, and suggested that it may have been 

Fig. 373.—Multiple loose bodies. Spec. 720A, St. Bart’s. from this spot that the loose bodies were 
"3 derived. 

After the operation the patient remained quite well for three years, but he then began to notice 
weakness and occasional swelling of the knee previously operated. upon. After suffering for six 
months he came to the hospital again, and Mr. Berry removed no less than 1047 loose cartilaginous 
bodies. The bodies resembled those removed at the first operation, but were smaller. The lump 
that was felt in the suprapatellar pouch at the first operation could no longer be detected. 


C.—SynoviaL Cuonpromata. ‘DirrusE Variety. 
Spec. 720C, St. Bart.’s Hosp., is a beautiful example of this variety, removed by Mr. 
Harrison Cripps from the left knee of a girl, age 14 :— 


Beyond measles when 4 years old she had had no previous illness, and there was no history 
of trauma. She first noticed pain in the left knee about two years before admission, and about 
one year ago she noticed some ‘lumps’ which appeared in various situations. At about this time 
also she experienced a ‘clicking’ sensation in the knee, which frequently gave way under her. 
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When admitted she was seen to be a healthy-looking girl. ‘The left knee looks a little swollen. 
A small swelling is felt just outside the patella when the leg is straight ; on bending the knee to 
a right angle, this swelling becomes more distinct, and a second and smaller swelling is to be felt 
just above and inside the knee-cap. This is firmer than the former, and on straightening the knee 
again, it seems to slip away under the patella. Both swellings give a peculiar crunching feeling 
on being pressed, and there is some pain. es is felt below and inside the ager where 
patient states that sometimes a third 
swelling appears.” 

Mr. Cripps transfixed the loose body 

that was situated above and inside the 
patella. He then cut down upon it, thus 
opening the joint. A thickened synovial 
fringe was found, and in it were a number 
of cartilaginous nodules about the size of 
peas. Some of these nodules were lying 
free in the joint. One mass, about 1} in. 
long and 1 in. diameter, was likewise found 
perfectly free. On passing the finger under 
the patella, Mr. Cripps found another mass 
of nodules lying in the outer part of the 
joint. A second incision was therefore 
made on the outer side of the patella, and 
the whole mass was removed. The patient 
made an uninterrupted recovery. 

The specimen shows the mass of 
lobules of varying size growing from 
the synovial membrane. The mass in 
the centre is particularly prominent, 
and its surface is subdivided into 
secondary lobules. The lobules have 
a smooth surface and a pearly lustre. 

Portions of the s yn ovial m embran e can Fie. diffuse chondroma. 
be seen at the margins of the specimen. ; 

Fig. 374 shows the microscopic appearances. The tumour is composed of lobules of 
hyaline cartilage, between which are septa of fibrous tissue containing vessels. On the 
left is shown the fibrous capsule of the growth with its pertaining vessels. 


Changes occurring in a joint from the long-continued presence of a loose body. 
(Spec. 1926, Museum, R. C.S:). 
Fig. 375 shows a large loose body of 
traumatic type produced by indirect 
violence such as_ violent traction 
exercised through the anterior crucial 
_ ligament, which. was attached.to the 
anterior crucial ligament and occu- 
pied a pit in the under surface of 
the external condyle of the femur. 
The section shows quite clearly its 
origin from the articular surface, 
although, according to the museum 
catalogue, it was considered to be 
one of synovial origin that “ by 
friction and constant pressure had 
worn for itself a deep cavity in 
the condyle of the femur”. 
Fig. 375.—Loose body embedded in condyle. It is to be noticed that the 
: condyle is practically denuded of its 
articular cartilage and the exposed surface of the bone is eburnated. One very interest- 
ing point is that the deep surface of the loose body and the bottom of the pit are also 
eburnated and marked: by friction grooves. Some lipping of the articular margin is also 
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present. This loose body has almost certainly increased in size after detachment from 
new bone formation. 

Occasionally loose bodies characteristic of osteo-arthritis may co-exist with a traumatic 
loose body. 
ETIOLOGY AND PATHOLOGICAL DEDUCTIONS. 


In the present stage of our knowledge it is impossible to dogmatize upon the etiology 
of the more important loose bodies of Group I, i.e., the osteophytes, since it is bound up 
with the larger question of the etiology of osteo-arthritis. 

Similarly, the etiology of Group III, the synovial chondromata, is bound up with the 
larger question of the etiology of tumours. Although it is probable that the cartilage- 
cells in the synovial villi from which they originate are, as Professor Shattock pointed 
out, derived from the primitive cartilaginous bar which in the developing embryo becomes 
cleft to form the knee-joint, the periphery 
remains to become the capsule and synovial 
membrane. Trauma, however, undoubtedly 
may be a contributory factor. Fig. 376 
shows an 2-ray of one of my cases, where the 
patient was struck a severe blow just above 
the patella, a year previous to the x-ray 
examination. This section will therefore deal 
principally with the etiology of the type of 
loose body derived from the articular surface 
(Group ITI, Class 1). 


1. DEDUCTIONS TO BE DRAWN UPON THE 
or Loose Bopres or Group II 
(CLass 1, INCLUDING CLASSICAL TYPE), FROM 
THE PATHOLOGICAL AND CLINICAL Data, 
WITH AN ACCOUNT OF SOME EXPERIMENTAL 
OBSERVATIONS. 


A.—Deductions from the Pathological 
Data.— 

1. When composed of articular cartilage 
only, the latter, so far from being necrosed, 
is perfectly healthy (except perhaps in the 
Teale case) and in many cases actually pro- 
liferates. Anything more unlike a sequestrum 
in its behaviour it would be impossible to 
imagine. 

2. In the large series examined there were no signs of any pathological process such 
as pitting due to phagocytic action such as a sequestrum shows, and no layer of granula- 
tion tissue or fibrous tissue on the deep surface. On the other hand, the deep surface had 
in many cases all the appearances of a fractured surface. The series examined has 
included many of the specimens from pathological museums labelled ‘quiet necrosis’. 

3. In those cases where it has been possible to ascertain whence they have arisen, 
they are found to arise from those parts of the joint surfaces most exposed to injury. 

4, They cften present to the naked eye the form of grooves on the articular surface 
associated with fracture of the subjacent bone of traumatic origin. 

5. Although many of the bone-corpuscles are dead in cases where the loose body con- 
sists of bone in addition to cartilage, yet it is clear that their death has taken place after 
and not before detachment, and this fact cannot therefore be adduced in favour of some 
pathological process such as ‘quiet necrosis’. In the experiments to be described below, 
identical appearances are seen, and here there can be no question that the death of the 
bone-corpuscles must have taken place after detachment of the loose body. We see exactly 


Fie. 376.—Skiagram ; multiple chondromata. 
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the same behaviour of the bone-corpuscles in experimental bone-grafting; for Hey 
Groves, Axhausen, and others have shown that the majority of the se pena canna in a 
bone-graft die. We shall refer to this again later. 

Moreover, as previously mentioned, in the only case in the whole series where there 
was no history of injury, and where we should expect to see marked evidence of some 
pathological process such as ‘quiet necrosis’, we find that the bone-corpuscles are all living 

To sum up the pathological data: the naked-eye and microscopical features of this 
group of loose bodies demonstrate that they are detached by trauma. 


B.—Deductions from the Clinical Data.— 

1. The Traumatic Factor—Martens, who made an analysis of Kénig’s cases, found 
that out of a series of 54 cases there were 20 with a definite history of antecedent trauma, 
and 34 where this was absent or of an insignificant nature. But, as we have shown above, 
all figures not based upon microscopic examination of every case are fallacious owing to 
the way in which the solitary osteo-arthritic loose body may simulate the traumatic type. 

In my own series of cases quoted above, all of which were examined microscopically, 
there were 16 cases—of these, 3 cases had no accompanying history and may be discarded 
for statistical purposes, leaving 13 with an accom- 
panying history. In 12 out of the 13 there was a all 
definite history of antecedent trauma, 6 being cases 
of direct and 6 of indirect injury. 

In only one case was there no history of intone: 
dent injury, yet in this case not only the cartilage cells 
but all the bone corpuscles were perfectly healthy, and 
there was no sign whatsoever of any morbid process. 
The clinical evidence from this source strongly sup- 
ports, therefore, the traumatic origin of this group. 

To further investigate this point I searched 
through the surgical records of St. Bartholomew’s 
Hospital, and found that in the last seventeen years 
there have been 20 cases of solitary loose body 
operated upon. These were not all examined micro- 
scopically, and therefore almost certainly include a 
certain number of the solitary pathological variety ; 
yet in no less than 80 per cent of these cases was 
there a definite history present. If we were able to 
exclude the pathological type in this series it is 
obvious that the percentage would be still greater. 

Surely it is reasonable to assume that in the small condyle in 
percentage of cases remaining, in which no _ history 

of injury is present, leading questions were asked as to a direct injury, and the possibility 
of indirect was overlooked or forgotten. 

But it may be asked: How can indirect injury lead to a detachment of a portion of 
the articular surface? I believe that in many cases they are pulled off by the crucial 
ligaments, and it is certainly remarkable that these bodies are commonly derived from the 
area near the attachment of one or other crucial ligament. Fig. 377 shows the knee-joint 
of a full-term foetus in which, by fully flexing the knee and then internally rotating, a 
very large piece of the inner portion of the external condyle of the femur has been 
wrenched off. 

Then another and, I believe, not infrequent detachment by indirect injury is produced 
by violent tension upon the posterior ligament of the knee-joint, which it will be remem- 
bered is attached immediately adjacent to the articular margin and is powerfully reinforced 
by the tendons of the gastrocnemius and semimembranosus muscles. 

Sir Anthony Bowlby has drawn attention to a specimen in St. Bartholomew’s Museum, 
consisting of two portions of cartilage which were removed by operation from the knee- 
joints of a boy, age 18, by Holden, and each exactly resembles the cartilage over 
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the posterior aspect of the condyles. There was a year’s interval between the two 
operations. 

2. The Interval occasionally occurring between an Injury and the onset of the Classical 
Symptoms of a Loose Body.—Supporters of the theories of ‘quiet necrosis’ or ‘osteochondritis 
dissecans’ lay considerable stress upon this interval. Yet this interval can be satisfac- 
torily explained if we bear in mind that the classical symptoms are due to the loose body 
being caught between the articular surfaces, this giving rise to sudden attacks of pain or 
even locking. If the loose body has become attached to the synovial membrane in such 
a position that it is unable to wander freely about the joint or get between the articular 
surfaces, or if it has not been completely detached and occupies a pit in the articular surface, 
then the classical symptoms may not arise. Should it eventually become completely free, 
more definite symptoms may arise. 

The clinical evidence would therefore appear to favour strongly the traumatic origin 
of loose bodies of the ‘classical’ type. 


C.—Deductions from Experimental Observations.— 

1. Experiments upon the Cadaver.—Although it is scarcely logical to argue from the 
dead to the living, yet I have been able, exercising quite moderate violence, to detach 
both completely and incompletely portions of the articular surface of the femoral condyles 
in the cadaver. I found that a 
blow by a hammer upon the lateral 
margin of the condyle (Fig. 378) 
produced a detachment of a portion 
of articular cartilage, this detach- 
ment usually occurring through the 
brittle calcified zone. If, however, 
the surface of the condyle was 
struck, a much greater degree of 
violence was necessary to detach a 
portion of the articular surface. I 
have already referred to my artificial 
snail production of loose bodies by tension 

upon the crucial ligaments. 
FiG. 378.—Articular cartilage detached by direct violence in cadaver. 2. Experiments upon Animals.— 
These yield results of great interest. 
I describe here a typical experiment upon the knee-joint of a rabbit, where a small portion 
of the articular end of the femur was detached by a chisel after opening the joint, the 
artificially-produced loose body being subsequently examined. 

1st Operation.—The right knee-joint of a rabbit was opened from the inner side. A 
small portion of articular cartilage, with a portion of the subjacent bone, was chiselled off 
—the portion involving the inner lip of the trochlear surface of the femur and a small 
portion of the inner condyle of the femur. The portion was completely detached and 
pushed up into the suprapatellar recess of the joint. The joint was then closed, the inci- 
sions in the capsule and skin being separately sutured with catgut and a collodion dressing 
applied. 2nd. Operation.—The joint was reopened five weeks later, and the loose body 
found to have acquired a secondary attachment to the synovial membrane of the supra- 
patellar pouch. This attachment was divided with scissors and the loose body removed. 

Microscopical examination revealed characters almost identical with those seen in 
Case 1, p. 510, and the general features resemble a loose body of the classical type in 
that the majority of the cartilage cells are perfectly healthy but many of the bone- 
corpuscles are dead. But the latter must have died after detachment; therefore it seems 
reasonable to assume that the bone-corpuscles in the classical type of loose body have 
also died after the detachment by trauma, and that their death is not due to any morbid 
pathological process. 

The experimental data thus, in addition to the pathological and clinical data, are con- 
sistent with the traumatic origin of the classical type of loose body occurring in joints. 
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Snort REVIEW OF THE PRINCIPAL LITERATURE DEALING WITH THE STRUCTURE AND NUTRITION OF ARTICULAR 
CARTILAGE AND OF THE BEHAVIOUR OF TRANSPLANTED CARTILAGE. 


_l. JosrpH ToynsBeEzE, working at the Royal College of Surgeons of England, in 1841, described the 
capillary loops lying immediately beneath the layer of articular cartilage. and concluded that from this 
subarticular plexus exuded the lymph from which the cartilage derived its nourishment. 

“The Non-vascularity of Certain Animal Tissues”, Phil. Trans., 1841, part 2, 159. 


2. PETER REDFERN, while Professor of Anatomy and Physiology at Aberdeen in 1851, published his 
researches. He performed no less than 90 operations upon animals to investigate the healing of cartilage. 
His conclusions were that there was no reproduction of cartilage. 

A Normal Nutrition in Human Articular Cartilage, 1850, Edinburgh. 
“* On the Healing of Wounds in Articular Cartilage ’’, Month. Jour. Med. Sci., 1851, xiii, 201. 


. 3, ALEXANDER OGsToN, in the year 1875, came to the conclusion that the middle zone of the articular 
cartilage was reproductive in character, and that it made good the constant attrition of the superficial layers 
and the losses occasioned in the deepest layer by the inroads of adjacent osteoblasts. 

Jour. Anat. and Physiol., 1876, x, 49; 1878, x1i, 503. 


4. OLLIER found that perichondrium alone or cartilage alone could not be successfully transplanted 
from one animal to another, but that cartilage transplanted with its perichondrium lived. However, there 
was no reproduction of cartilage substance. . 

Traité expérimental et clinique de la régénération des os, 1868, Paris. 


5. Bert transplanted portions of the spinal column of rats, and found that the cartilaginous elements 
of the graft increased in size. : 
Recherches expérimentales de la vitalité propre des tissus animaux, 1866, Paris. 


6. 8. G. SuHarrock transplanted foetal rabbit-bones beneath the skin of the doe, and obtained active 
and marked proliferation of the epiphyseal cartilage of the ends of the bones. 
Proc. Roy. Soc. Med. (Path. Sect.), iii, 127, Shattock, Seligmann, and Dudgeon. 


Grafting of Joint-ends.—Lexer records some remarkable results from this procedure, which had pre- 
viously been experimentally performed by Axhausen upon animals. Lexer resected the head of the tibia on 
account of a myeloid tumour, and replaced it by the corresponding part from an amputated limb. _ The 
result was functional!y perfect. He also resected a tuberculous joint.in.a gir]-of 18, and substituted for it 
the knee-joint from a recently amputated limb. The result was again successful. ie ak 

Kuttner’s cases of joint - transplantation are of particular interest, as in two of them the joints: were 
subsequently examined some time afterwards and microscopic1l examination showed survival of the articula 
cartilage ; but the absence of cells from the compact bone showed it to be necrosed. : e 

Axhausen’s animal experiments showed practically the same thing, viz., that the articular cartilage 
“i the ho aaa joint-end lived, whereas most of the cells of the compact bone were necrosed, a few only 

eing living. 
Arch. f. klin. Chir., 1909, xc, 263 ; Ibid, 1912, xcix, 1; Verhandl. d. deuts. Ges. f. Chir., 1913, xlii,353. 


2. DEDUCTIONS UPON CARTILAGE VITALITY, GROWTH, AND REPAIR, AND UPON THE 
NUTRITION OF ARTICULAR CARTILAGE, TO BE DRAWN FROM A STUDY OF THE PATHOLOGICAL 
Data. 


A.—Vitality of Articular Cartilage.—The first fact of interest to be noted is that 
the behaviour of the cartilage cells demonstrates that their vitality has been considerably 
underestimated. A loose body of the traumatic type when free in a joint is essentially 
an autoplastic graft surrounded by the synovial fluid, and when the loose body is composed 
of both cartilage and bone we have an excellent opportunity of observing and comparing 
the behaviour of these two substances. One then observes that the cartilage cells retain 
their vitality in almost every case and after a time actively proliferate, but that the 
majority of the bone-corpuscles die, as do also the contents of the bony spaces. As we have 
mentioned previously, we see the same difference in behaviour between cartilage cells 
and bone-corpuscles after transplantation of joint-ends. 


B.—Growth and Repair of Articular Cartilage—Present-day teaching is largely 
based upon the experiments of Redfern, performed in pre-antiseptic days. The general 
conclusions drawn from these experiments was that cartilage cells were destitute of the 
powers of repair. Yet there can be no doubt that the phenomena described above refute 
the conclusions arrived at by the earlier experiments. At present I am performing a series 
of experiments upon animals in order further to investigate growth and repair in cartilage, 
and which will be made the subject of a further communication. 


C.—Growth and Repair of Cartilage other than Articular.—Professor Shattock 
has kindly allowed me to reproduce in this connection one of his hitherto unpublished 
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observations. Fig. 379 shows the reparative production of new cartilage from the cut edges 
of one of the tracheal rings which was divided six years previously in a tracheotomy. The 
opposite edge of the cut surface of the 
same ring showed precisely the same 
repair. The actual interval between 
the two is filled with dense fibrous 
tissue. The specimen was obtained 
from a boy, age 15, upon whom 
tracheotomy had been performed six 
years previously. This specimen shows 
with almost startling clearness that 
cartilage cells are capable of growth and 


repair. 
D.—Nutrition of Articular Carti- 


on the Nutrition of Articular Carti- WSS 
lage”’’, Brit. Med. Jour., 1920, May 15), ACs 


who has also observed the cartilage 
proliferation in loose bodies, argues 
from this that the articular cartilage 


its nourishment from the _ synovial ; 

fluid. Although it is clear that a trom of tiny divided in tracheotomy. 

loose body may derive its nutriment 

from the synovial fluid, yet I do not think this proves that it normally derives its 
nutrition in this way. 

We must not ignore two other possible sources :— 

a. Plasma exuded from capillaries lying in the cancellous spaces abutting on the 
calcified layer of the articular cartilage. 

b. Plasma exuded from the plexus of vessels lying beneath the synovial membrane 
at the margin of the articular cartilage (circulus articuli vasculosus). 

When, therefore, a portion of articular cartilage is detached, forming a loose body, it 
may merely be that it changes its source of plasma from the subarticular vessels to that 
of the synovial fluid. Its continued vitality or growth in the latter does not seem, there- 
fore, a conclusive argument that this is its normal source of nutrition. This subject 
requires further investigation, and has a very important ateined upon the pathology of 
osteo-arthritis. 


Application of these facts to Caveapereenes, —Owing to the inherent vitality 
of cartilage cells, it is clear that the use of cartilaginous grafts in surgery is based upon sound 
principles. Morestin has done excellent work in this connection, and has used autogenous 
grafts of costal cartilage to repair defects in the cranial wall and facial skeleton. 


8. DEDUCTIONS TO BE DRAWN FROM A STUDY OF THE ‘CLASSICAL’ TYPE OF LOOSE 
Bopy UPON THE BEHAVIOUR OF THE BONE-CORPUSCLES IN AN AUTOGENOUS GRAFT. 

From a study of the pathological appearances in the cases that we have described of 
loose bodies of bone and cartilage quite free in the joint, it is clear that, except in one case, 
the majority of the bone-corpuscles were dead, as exemplified by the lacunz no longer 
holding stainable cells, and by the fact that the spaces contain nothing that stained 
and were, in fact, empty. Furthermore, in not a single case was there any evidence of 
proliferation of osteoblasts with formation of new bone. 

Yet we see a striking difference on examining those bodies of traumatic origin and 
containing bone which have acquired an early adhesion to the synovial membrane. For 
in these cases fresh capillaries can be seen to have penetrated the cancellous spaces, and 
active proliferation of osteoblasts with formation of new bone is taking place. Exactly 
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the same thing can be observed in the experimental production of loose bodies which 
show secondary attachment to the synovial membrane with active proliferation of 
bone-cells. 

These observations therefore support Hey Groves’ contention that the osteogenic 
cells in the Haversian canals and cancellous spaces of an autogenous bone-graft actively 
proliferate only if the graft becomes to some extent vascularized by the ingrowth of 
capillaries from surrounding parts. 

As therefore the vascular supply appears to be of such paramount importance in the 
osteogenetic function of the bone-graft, it would appear to be advantageous to retain the 
periosteum in order to enable the graft to establish its vascular connections as rapidly 
as possible. 

And in grafting cartilage the indication would appear to be to retain the perichondrium 
in order to supply an additional aid to any further production of the cartilage. 


IV.—DIAGNOSIS AND TREATMENT. 


Diagnosis of the Traumatic Loose Bodies.—Considerations of space will not permit 
the enumeration of a number of case histories, and compel me to sur*marize my conclu- 
sions from these. If we bear in mind the pathological and experimental data, it will help 
us to understand the often extremely puzzling symptoms to which a loose body may give 
rise. We have seen that a portion of the articular surface may in the first place be 
incompletely detached, in which case it may lie snugly in place, flush with the articular 
surface ; or, on the other hand, it may be capable of considerable movement. Secondly, 
_ the detached portion may be quite free in the joint. Thirdly, it may acquire a secondary 
adhesion to the synovial membrane. 

Now the classical symptoms of a loose body, which are sudden attacks of severe pain, 
often followed by swelling or momentary locking, are due either to the body becoming 
suddenly and momentarily nipped between the articular surfaces or between the capsule 
and the joint ends. These symptoms cannot arise when either the body is firmly attached 
to the synovial membrane at some point where it cannot get between the articular surfaces, 
or when it is incompletely detached and lies snugly in situ. Bearing these facts in mind, 
it is possible to describe three different groups into which the symptoms fall, and place 
side by side with the symptoms the corresponding pathological picture. 

Group 1.—A portion of articular surface is completely detached ; wanders freely about 
joint ; and after an interval becomes secondarily attached to synovial. membrane. 

An injury, direct or indirect, is followed almost immediately by classical symptoms ; 
and after an interval these disappear. 

Group 2.—The portion of articular surface is completely detached, becomes almost 
immediately adherent to synovial membrane; but after an interval it becomes detached 
therefrom. 

An injury, direct or indirect, is followed by freedom from classical symptoms ; but 
after an interval the latter symptoms arise. 

Group 3.—A portion of the articular surface is gradually detached ; at length it 
becomes freely movable or completely detached. 

Here the process of gradual detachment is accompanied by attacks of pain and 
swelling, often increasing in severity, and these are followed at last by the classical sym- 
ptoms. These again may disappear when the body becomes secondarily attached to the 
synovial membrane. 

Symptomatology of the Pathological Varieties——The symptoms to which the 
solitary osteo-arthritic body or the solitary synovial chondroma may give rise are almost 
identical with those we have already described. 

When, however, multiple synovial chondromata are present, we find that, as a rule, 
owing to their number and smaller size, the bodies are apt to become caught between the 
joint surfaces much more frequently. This occurrence is, however, not associated with 
such pain or inconvenience to the patient as in the case of the solitary varieties. 
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_Treatment.—The treatment in the case of the traumatic loose bodies and of the 
synovial chondromata is, in most cases, removal. 
In the former group, provided the aseptic technique is beyond reproach, the results 
are naturally good, since they usually occur in a joint that is otherwise normal. However, 
if the traumatic loose body has been allowed to remain in the joint long enough to cause 
a chronic villous synovitis or commencing osteo-arthritis, although we may cure the sudden 
attacks of pain due to the body becoming impinged between the articular surfaces, yet the 
operation may be followed by pain, swelling, and feeling of weakness in the joint due to the 
superimposed condition. This forms one argument for early operation, another being 
that the presence in a joint of a loose body is a source of danger, as when a loose body 
suddenly becomes impinged between the articular surfaces of the knee when crossing a 
crowded street. These propensities of loose bodies also interfere with athletic pursuits. 
’ In the case of the pathological loose 
bodies in osteo-arthritis, an operation is 
usually indicated in young or middle-aged 
people when troublesome locking occurs, 
and when the joint is not seriously dis- 
organized. The operation has naturally 
no effect on the course of the disease, and 
is of a palliative nature. 
The results of operation in the synovial 
chondromata are also good provided the 
condition is not progressive, for the process 
may end as suddenly and mysteriously as 
it.commences. If we are lucky enough to 
operate when the process has come to an: 
end, the result is generally good; if not, 
further operations may be required. 

I saw recently a man who, fifteen 
years ago, while in India, had over 700 
cartilaginous loose bodies removed from 
his left knee. On examination his knee 
appeared perfectly normal, and it caused 
him no trouble whatsoever. 

Any operation for removal of a loose 
body or bodies should be preceded by an 
x-ray examination taken in two planes, 
from which we may learn how and where 

to open the joint. An a-ray is only helpful 

showing loose body of classical form, including bone. when the loose body contains bone. Fig. 

380 shows a skiagram of one of my own 

specimens that contained bone which, however, was of new formation, as a large number 

of previous a-rays showed nothing, although definite signs were present. In every case 

our incision through the skin and capsule should be liberal, in order to explore the joint 

as thoroughly as possible. To transfix and remove the loose body through a_button- 

hole incision is an unscientific procedure reminiscent of pre-antiseptic days, for unless 

we explore the joint we are very apt to overlook other loose bodies or co-existent con- 
ditions which may give rise to a recurrence of the symptoms. 


It is my pleasant duty to express my indebtedness to Professor S. G. Shattock, who 
has throughout the research given me the benefit of his help, advice, and criticism, and 
has also kindly placed at my disposal the pathological collections at the Royal College of 
Surgeons and at St. Thomas’s Hospital. To the Medical Research Council, under whose 
auspices the research has been conducted, my thanks are also due. 

I am also indebted to Dr. T. H. G. Shore, Curator of the Pathological Museum of St. 
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Bartholomew’s Hospital, to Dr. H. M. Turnbull, of the London Hospital Pathological 
Institute, and to the curators of many other London and provincial pathological museums, 
for the loan of specimens. To the Council of the Royal College of Surgeons and to Professor 
Keith I am indebted for laboratory accommodation at the College ; and to many kind 
friends at the Ministry of Pensions my thanks are due for the facilities provided me for 
observation of joint cases. | 
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DOWNWARD DISLOCATION OF THE PATELLA. 
By H. RUTHERFURD, Gtascow. 


In the last twenty years three cases of this injury have come under my care. 

1. The first of these was reported in the Lancet of June 22, 1901, along with a case in 
the reverse direction by ‘Dr.’ David Newman. A young man, age 18, had struck his knee 
against a bogey or truck which was standing in his way,.and was thrown down by the 
violence of the impact. It is to be noted that this does not seem to indicate a high degree 
of violence. On examination, the opinion was: formed that the edge presenting was the 
lower border, and that the upper border was engaged between the femur and the tibia. 
This was confirmed by the skiagraph, after failure to reduce by manipulation. A horse- 
shoe flap was turned up as in operating for fractured patella, and a hook having been 
passed through the capsule the bone was pulled out and into place over the condyles of 
the femur. Recovery with good knee. 

Owing to the reflection. of this sae I was : able te see that both patellar ligament and 
quadriceps tendon were intact. - 

2. Francis C., age 42,; peeery to ‘Satan: nates Infirmary on July 9, 1920. Had 
been knocked off a ladder from:a height. of about 10 feet, landing on his right knee. There 
was a punctured and contused wound over the right patella, and that bone was first thought 
to be the subject of a comminuted fracture. A few days later it was noted: ‘“ The patella 
is fixed, and forms an unusual prominence between the femur and the tibia. The skiagraph 
shows what has happened: the upper edge of the patella, with apparently some part of 
its anterior surface, has been torn away and remains with the quadriceps tendon; the 
bone itself has been turned vertically through a right angle, being engaged between the 
femur and the tibia ’.. Again a flap was turned up; the capsule was found untorn ; an 
incision was made on the inner side, and the patella was levered into position. A skiagraph. 
showed good contact between the shell-like fragment and the main portion which had 
been dislocated. Result: a‘useful knee, with only a slight restriction of movement. The 
patient declined further treatment. 

3. Donald A., age 7. Admitted Nov. 18, 1920, having been knocked down by a tram- 
way car, sustaining multiple injuries to head and limbs. There was much swelling of the 
left knee, and there was thought at first to be a fracture of the patella. A skiagraph, 
however, showed simple dislocation as in Case 1. No dissection was done. The reduction 
was effected by an elevator through a cut to the side of the patella. Good result. The 
patient was examined six weeks later, and all movements were normal. 

As to the occurrence of fractures of the patella in such a young subject, Reichel 
(Bergmann, Bruns, and Mikulicz) says: ‘‘ Below the age of 20, fractures of the patella 
have been observed very rarely, almost never in children under 10.’ According to Arthur 
Thompson in Cunningham’s Anatomy, the centre for ossification appears about the third 
year and spreads more particularly over its deeper surface. Two centres vertically dis- 
posed have also been described:. Ossification is usually completed by the age of puberty. 

As regards the dislocation downwards, the same author, Reichel, is able to quote only 
four cases. What he regards as the most characteristic case, inasmuch as the extension 
apparatus at the knee was not interrupted, was complicated by tearing of the cruciate 
and external lateral ligaments of the knee. In this case also it is to be noted that the 
articular surface of the patella looked upwards ; that is to say, the lower edge was engaged 
between the bones. In this respect it agrees with the case reported by Dr. Newman along 
with my first one in the Lancet.. The other three cases quoted by Reichel were complicated 
by tearing through of the quadriceps tendon at its insertion. 


é « 
\ 
. 


VOL. VIII.——NO. 32. 


L1G. 381.—Case 2. Before reduction. 


FIG. 382 


—Case 2. After reduction. 
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Stimson (Fractures: and’ Dislocations, 1899, p. 772) has expressed his opinion thus : 
“* Dislocations (of the patella) upwards and downwards should not, I think, have a place 
in the classification, since they are the secondary 


FIG. 383.—Case 3. Showing the dislocation. 


and Dislocations and by Berger (art. . 


‘Rotule’, Dictionnaire Encyclop. . des 
Sciences Médicales, 1877), who quotes 
Malgaigne, and before him Pétit, as 
having enunciated the doctrine. Both 
in causation and in result a tearing 
across of the tendon of the quadriceps 
is distinguishable from a partial tearing 
out of the patella from the deep surface 
of that tendon, and this is what, in 
the cases here put on record, must be 
supposed to have taken place. 

The tearing away of a bony shell 
with the tendon in the second case, 
and the integrity of the more or less 
cartilaginous patella in the child of 7, 


ones ”’.. 


results’ of other lesions, rupture of the ligamentum 
patellz: or the tendon of the quadriceps, which 
are to be deemed the principal or controlling 
The same view is set forth by Stephen 
Smith. in. his edition of Hamilton on Fractures 


384.—Case 3. After reduction. 


are not difficult to understand, if we are ‘right in supposing that the displacement is 
caused by a blow on the patella with the knee flexed. The further flexion is carried, the 
smaller the surface in contact with the condyles ; let the blow be directed downwards 
as well as batkwards, and it will be.easy for the upper edge of the patella to slip under 
the condyles, or, in the case ofthe young child,.to squeeze through between them. 
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CARCINOMA OF THE BREAST. 
By G. W. NICHOLSON, Lonpon. 


Sir G. Lenruat CuEatLe has published two admirable papers in Nos.. 30 and 31 of this 
Journal on the subject of cancer of the breast. I am in the most cordial agreement with 
all his chief arguments and conclusions. As they were written primarily from the point 
of view of a surgeon, and are of equal, or even greater, interest. to the pathologist, I 
venture to make a few comments on them from the point of view of the latter. 

His three principal conclusions are the following : — 

1. That cysts are the result of epithelial proliferation, and that: most of them are 
better described as fusiform. dilatations of the ducts. 

2. That carcinoma of the breast arises, much more ceanenty: than is generally 
supposed, in the epithelium. of ducts.. 

3. That cysts of the breast are dangerous. 

Cheatle has very clearly, in my opinion, demonstrated the truth that cyst. formation 
progresses hand in hand with epithelial proliferation, of which it is frequently a result. 
This does not apply to’the breast alone, but is equally true of papillomata of granular 
kidneys, to mention but one example.. He has done much to reconcile me to the teaching 
of the French school, that cystic disease of the breast is a new growth, a cystoma. .~ 

I. am prepared to: agree: with Cheatle when he maintains that all, ‘or almost. all, 
carcinomata of the breast.are of duct origin. Only in a minority, although: a fairly: large 
one, can this be proved with more or:less certainty. Unless I am much mistaken, this’ was 
the view insisted on-many years. ago by the late Professor Kanthack, who, howevér, 
“never wrote on the subject to my knowledge. But the thing is obvious to anyone who 
uses his eyes in addition. to-the microscope. The spherical, rather pale cells with distinct 
nuclei that make up the bulk of carcinomata of the breast, are identical with those found 
in ducts whose epithelium has. proliferated. They are not commonly met with in the 
latter structures, it is true, but I have seen them on several occasions. Again, they are 
to be found in many intracystic growths of undoubted duct origin, side by side with the 
characteristic tall columnar cells. Yet again, in many instances of ordinary ‘carcinoma 
simplex’ the large ‘laciform’ masses can be found in sections, and I have, on several occa- 
sions, traced the featureless infiltrating spheroidal cells to them. As a pathologist, I 
must protest against the use of the term ‘metaplasia’ in describing the change from the 
cylindrical to the spherical form. It is used to describe a very different set of phenomena. 
Nor can I quite agree with the idea that this change is of the nature of a reversion to a 
lower type. It is simply one of form, and expresses an accommodation to differences in 
environment. But these are very minor points. 

I fully appreciate the difficulty of determining whether the delicate cylindrical cells 
arise from ducts or from acini; and have often puzzled over this point myself. 

But, leaving practical experience aside for the moment, it is to be expected on 
purely theoretical grounds that a carcinoma should originate in the epithelium of a duct. | 
It is less differentiated than that of secreting acini, and therefore better able to proliferate. 
Pathologists have sadly neglected the importance of Schaper and Cohen’s! great paper, 
in which they show that epithelial organs contain growth centres which are less differ- 
entiated than the rest of the epithelium, supply the material for growth during the later 
stages of development, regenerate the normal wear and tear of the tissue, and respond 
to pathological stimulation by active proliferation. In compound secreting glands these 
areas are represented by the junctional ducts between the secreting acini and large ducts. 
It is here, in my opinion, that cancer of the breast actually begins in the majority of cases. 
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It is because it begins here that it is so difficult to decide, by the form of the cells, whether 
they be derived from acini or ducts. Next in frequency as sites of cancer formation come — 
the larger ducts, and last of all the secreting acini, since it requires a much more profound 
degree of dedifferentiation (a process which, as I believe, does occur) to enable them to 
reassume the function of growth. 

One of the great merits of Cheatle’s papers, from the point of view of the pathologist, 
is to have adduced strong evidence that, in the breast, the growth centres of Schaper and 
Cohen are situated in the ducts. The second and greatest merit of the papers lies in the 
fact that they have given one more, and that a severe, blow to Cohnheim’s theory of the 
importance of ‘embryonic’ displaced cells in tumour formation. I must confess to being 
one of those who, after contemplation of the photograph,? doubt the malignancy of the 
breast illustrated in Fig. 99, although I agree with the author in that, had the case passed 
through my hands, the surgeon would have been advised to remove the breast if he had 
not already done so. This difference of opinion is therefore of no vital importance, and I 
only mention it to emphasize the point I desire to make. In the breast can we trace, 
better than in almost any other organ, all the stages, from ‘simple hyperplasia of epithelium 
through excessive hyperplasia to blastomatous proliferation. It is the second of these 
stages that.I believe Fig. 99 to represent, a stage which in itself is not as yet definitely 
carcinomatous, but which we have learnt to regard with grave suspicion. 

I am far from wishing to uphold the view so obnoxious to Ribbert and others that 
cancer spreads by a process of infection, and that a carcinoma, once it is definitely estab- 
lished, ever grows by other means than by division of its own cells. But I have insisted 
for years that hyperplasia passes insensibly into carcinoma, and that this gradual change 
can nowhere be better studied than in the breast, and that tumour formation is here- 
multi-, or rather omni-centric. Unless we adopt the absurd position that hundreds or 
thousands of ‘embryonic’ cells are scattered about in the ducts in cases of mammary 
cancer, these gradations completely knock the bottom out of the universal applicability 
of Cohnheim’s theory. That it holds for some tumours I do not for one moment deny. 
I therefore agree with Cheatle, when he points out the importance of irritation in neoplasia. 
What the change from orderly to disordered and blastomatous proliferation may happen 
to be, we do not know. Perhaps in some cases it is no more than a difference in degree 
and extent of proliferation. 

There can, I believe, be no difference of opinion. as to the danger of cystic changes 
in the breast. 
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INSTRUCTIVE MISTAKES. 


A BILIARY MISTAKE AND ITS CORRECTION. 


A WOMAN, age. 37, presented herself for pain in the region of the gall-bladder. There was 
evidently cholecystitis. An exploratory operation revealed the presence of an inflamed 
gall-bladder containing a stone the size of a ripe acorn. Both bladder and stone were 
removed. In ligating the cystic duct, the mistake was made of drawing up a part of the 
common. bile-duct, and throwing the ligature around the side of this duct. Five weeks 
later the wound opened and discharged bile. Before long. the whole of the bile secreted 
was voided through the fistula, the motions became devoid of bile, and the patient gradually 
lost weight. Later the abdomen was opened again and a stenosis of the common bile-duct 
discovered about the middle of the tube. The fistula communicated with the proximal 
half. The question naturally arose as to what should be done, and it was decided to try 
the effect of dividing the stenosed portion longitudinally, and of suturing the opening thus 
made transversely. With some difficulty this was carried out. Bile escaped through the 
abdominal wall for ten days, and then ceased, the wound | healed, the motions aah 
their colour, and the patient put on weight. _ 

[A similar mistake was made in another case, in which removal of the gall-bladder was 
begun at the cystic duct. This mistake can be avoided by dissection downwards of the 
gall-bladder. | 


FISTULA IN ANO AND AMGBIC DYSENTERY. 


AN ex-service man, age 22, presented himself at hospital complaining of a fistula in ano. 
The man was thin, and. ‘complained of ‘diarrhoea’ which he had had since 1918, when he 
was in France. He gave a history as well which suggested, at any rate, tuberculosis, and 
it was thought he might have a tuberculous colitis with its common concomitant, an anal 
fistula. A sigmoidoscope was passed, and it was evident at once that the lower bowel was 
greatly inflamed, thickened, and rigid; but the condition did not suggest tuberculosis 
so much as some chronic infection. Diarrhoea and pain still remaining urgent symptoms, 
it was decided to perform an inguinal colostomy in order to put the lower bowel at rest. 
The operation did not, however, produce the desired result, for diarrhoea still went on. 

This man had never been east of France, and amoebic dysentery was not dreamed of 
until the condition obviously called for a closer scrutiny of the feces than had previously 
been made, and then the amceba of dysentery was found quite easily. 


CEREBRAL SYPHILIS OR CERVICAL RIBS. 


A WOMAN, age 46, was admitted to hospital with the diagnosis of.‘cervical ribs’, because 
she had symptoms whieh suggested an additional rib, namely weakness and wasting of the 
ulnar group of muscles. of the right hand, and 2 rays showed a cervical rib on each side. 
The diagnosis indeed was. only doubted after a careful dresser had recorded in his notes 
that the patient had had a transient unilateral facial paralysis. This suggested the possi- 
bility of cerebral syphilis, and examination of the cerebrospinal fluid and the Wassermann 
test confirmed this diagnosis. 

The cervical ribs which undoubtedly were present had no part in the causation of the 
muscular weaknesses. 


I 

i 

Vy, 


530 THE BRITISH JOURNAL OF SURGERY 


NOTES OF 
mage OR OBSCORE CASES. 


A CASE OF PARAPLEGIA IN WHICH THE SECOND CERVICAL 
VERTEBRA WAS REMOVED: WITH A NOTE OF THE PATIENT’S 
CONDITION SEVENTEEN YEARS LATER. 


By -J. HOGARTH PRINGLE, Guascow. 


A SCHOOLBOY, age 14, who had been admitted to. the Medical House of the Glasgow 
Royal Infirmary under the care of the late Dr. John Lindsay Steven on May 6, 1903, was 
transferred to my ward ‘on the following day, as his condition was very urgent. He was 
suffering from ‘almost’ complete paraplegia: the paralysis was complete in both his upper 
limbs, and in the’ right lower limb, but not absolute in the left lower extremity. 

The history’ given was that he had suffered from enlarged glands in the upper part 
of his neck. ‘two years prior to this, at which time he also complained of severe pains in 
the head.” Tén months ago it was noticed‘ that he had slight difficulty in moving his left 
upper limb, and that.in walking his left foot dragged. “At the end of two months this had 
cleared up, and the patient was apparently well until the onset of his present illness, five 
weeks before adinission: At that time it was noticed that his right lower limb began to 
drag. This was attributed:to a fall fourteen days previously. Three weeks before admis- 
sion he had: apparently lost all: power in the right lower limb, and a week later power 
began to go from, right upper extremity... This was followed by loss of power in the 
left-upper limb, and then.in the left lower extremity. . There had been no pain in the head 
and. no. vomiting. since. the -present paralytic. condition. commenced. The patient lay on 
his back, -his head. fixed ;_ the slightest attempt at movement of his head caused intense 
pain in;the. back. of. the neck.’ He was unable to move either of his upper limbs or his. 
right lower. ‘extremity... Feeble, movements of flexion and extension could be made in his 
left, lower _extremity at. the hip- and knee-joints. . - Both knee-jerks were present and 
exaggerated... Ankle-clonus was.present in both. limbs. _ Superficial reflexes were present 
ini-both limbs, but diminished. Babinski’s sign was not present. Triceps-jerk was present 
and exaggerated in both arms. The patient was unable to pass urine, and required a 
catheter from the time he went into the medical ward. The bowels had not acted after 
he came into hospital, and it was stated that he had been ‘very constipated’ for some 
days before admission. Respiration seemed to be entirely by the diaphragm. There 
was a pressure-sore over the occiput, and a fluctuating swelling extended from below 
this to the spine of the last cervical vertebra. 

As the boy’s condition was very critical an immediate operation was carried out. 

An incision was made in the middle line of the neck over the whole length of the 
swelling, and pus evacuated. The laminz of the upper four cervical vertebre were found 
bared of their soft parts by the pus, and those of the second, third, and fourth vertebre 
were removed, and a quantity of extradural pus was evacuated from the spinal canal. 
The second vertebra (the axis) appeared to. be completely separated from all the surround- - 
ing soft tissues and to be entirely necrosed. The wound was packed with gauze. The 
patient stood the operation well, and the following day he was able to raise his right upper 
limb off the bed, to move both his lower extremities with some freedom, to move all the 
fingers of his left hand,.and flex and extend the left elbow ; but he could not raise the 
arm off the bed. On May 9 he had a dose of castor oil, which was followed by a volun- 
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tary evacuation of the bowel, and thereafter he had complete control of bowel and 
bladder. He made good progress until the middle of June, when an abscess on the left 
side of his neck required to be opened: another formed immediately afterwards on the 
right side, and was also opened, and it was found that the second vertebra was completely 
bare and could be palpated from all three wounds in the neck. 

As all that remained of this vertebra appeared to be necrosed, as well as a consider- 
able portion of the third vertebra and also the posterior ring of the atlas, at the end of 
July I removed the whole of the second vertebra except the odontoid process, the greater 
portion of the third, and the posterior ring of the first vertebra. The odontoid process 
could not be removed. The left vertebral artery was cut in the course of the operation, 
but the right one was avoided ; it was, however, tied, in case of erceney nacooninnge: 
Extension of the neck was 
continued for some. time ; 
the wounds granulated up, 
and he left hospital on 
October 10 with good 
power in all his limbs, and 
the wounds almost but not 
absolutely healed. 

The patient was lost 
sight of, and was not seen 
until he again presented 
himself at the hospital on 
April 2, 1919, complaining 
of weakness in both upper 
extremities and left lower - 
extremity, the left upper 
limb being worse than the 
right. He also complained 
of tingling sensations in 
the hands and_ fingers. 
He stated that until quite 
recently he had been able 
to work as a member of a 
riveting squad; but the 
weakness of his upper 
limbs, which came on two 
months ago, and which he 
attributed to an attack of 
influenza, had prevented 
his continuing work. He 
was taken into hospital. It was found that his knee-jerks were greatly increased, that 
both ankle- and patella-clonus were present in both limbs, but Babinski’s sign could not 
be obtained. The triceps-jerk in both limbs was much exaggerated. Tactile sensation 
in the hands was not affected. His grasps with dynamometer (outside scale) were: right 
35, left 40. He was able to flex and extend his head slightly, but rotation of the head 
was completely abolished. His neck appeared curiously shortened, but there was no 
angular deformity. He was kept in bed with extension applied to the spine. When he 
was dismissed, on June 3, the abnormal sensations had entirely disappeared and _ his 
grasps had increased to 70 and 75 respectively. An a-ray examination shows a curious 
deficiency in the cervical vertebre. The exact number of vertebre present is not quite 
clear, but it seems certain that two are absent. The seventh is quite distinct as a 
separate entity ; the others appear to have become synostosed, at any rate through their 
processes, as shown in Fig. 385. It has not been possible to get a better radiogram in 
consequence of the fact that he is unable to rotate his head. 


Fic. 385.—From a skiagram, showing the condition of the cervical vertebree. 
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He was seen last on November 11, 1920, and seems to be much better than. he has 
been at any previous visit here. The abnormal sensations have gone from his fingers 
and hands, though he says that his hands “feel as if they were shrivelling”. His 
stereognostic sense seems to be defective, and he says he has difficulty with coins in 
consequence. His reflexes remain practically the same as noted above. 

The record of this patient seems to be sufficiently interesting to justify its being 
reported. His condition on admission to hospital could scarcely have been more serious, 
and the very rapid recovery of function of the spinal cord after the relief of pressure was 
as gratifying as it was striking. It is hardly less interesting that he ultimately became 
so well that he- was: able to: work many years in a riveting squad—a job which, 
if it brings in better pay than most others, certainly entails extremely hard work. 

At the time of the operation in 1903, the opinion regarding the lesion was that it was 
a-tuberculous-condition .of the cervical spine.. .After the abscess was opened and the state 
of the bones was seen, it-appeared more probable that the real nature of the disease was 
a subacute osteomyelitis. Unfortunately there is no record of the temperature, nor of a 
bacteriological report on the pus, to be found at this date. 

It is an interesting speculation as to how the ‘slack’ of the spinal cord became 
accommodated after the removal of the bone. Beyond the — of the patient’s 
neck there is no sign: of any, of his apine. 


“LIGATURE ‘OF THE HEPATIC ARTERY. 
By. R.. ECCLES: SMITH, Barry, ,GLAM. 


Ingury to the hepatic artery during. the performance of choledochotomy has been held 
over the head of the surgeon like the sword of Damocles. Happily, so far I can find in 
the literature no case in which it- has occurred. Here it necessitates deliberate ligature 
of the artery, and ends in recovery with apparently no ill effects, immediate or remote. 

Mrs. W., age 59 years, more than. reasonably stout, had been the subject of so-called 
* bilious attacks’ for a period of some years, until a final attack ended with a marked 
jaundice for some days, and a persistent slight icterus for three or four weeks, when she 
was referred to me with the true diagnosis of cholelithiasis with an impacted stone in the 
common duct. 

OPERATION.—A good exposure of the site of operation was obtained by the ‘Mayo 
Robson ° incision. The fundus of the gall-bladder was freed of adhesions to the colon 
and the pylorus, and found to contain about.35 moderate-sized faceted stones. <A larger 
stone was found fixed and immovable low down in the first part of the common duct. 
Owing to the inability to ‘rotate’ the liver, work on the common duct was carried out at 
a great depth. ‘An incision over the stone failed to permit its evacuation, and on enlarging 
this incision, rather alarming arterial b'eeding occurred. The stone was rapidly removed, 
and repeated unsuccessful attempts were made to pick up the bleeding point. Packing 
being of no ‘avail, the hepatic artery was deliberately defined by dissection and controlled. 
As the general , condition of the patient was not of the best, a ligature. was passed and the 
artery tied. The hemorrhage ceased instantly. Cholecystotomy and drainage of the 
common duct and right kidney pouch completed the operation. 

AFTER-HISTORY.—On recovery from Shock, a fair degree of jaundice lasted for about 
ten days, and then rapidly disappeared, Escape of bile continued from the sinus for five 
weeks, and. then ceased. _ Unfortunately parietal sepsis supervened, and a ventral hernia 
subsequently developed. For six months the patient remained free from any of her old 

*bilious’ complaints, and was extremely well, with no jaundice, no loss of weight. The 
urine was free from albumin and sugar. In the seventh month I again admitted her 
with all the signs and symptoms of an acute infection of the gall-bladder, slight rigors, 
temperature 102° to 103°, pulse 110, and tenderness over the gall-bladder. Expectant 
treatment was adopted for seven days. I then injected collosal manganese intramuscu- 
larly, and, after two injections at twenty-four hour intervals, the temperature dropped 
and remained normal until her discharge from hospital fourteen days later. 
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I have no doubt whatever that, in the depths of the wound, in making what 
appeared to be the usual incision into the common duct, I injured the hepatic artery— 
whether abnormally placed or distorted I do not know ; but what I regarded as a surgical 
disaster, to be followed at least by some grave alteration in the general metabolism of 
the patient, fortunately proved to be of little consequence. =~ 

I am much indebted to Dr. Ernest Davies, Barry, for his able assistance, and to Dr. 
Neilson, Barry, for the trying adminstration of the anesthetic. 


CHOLELITHIASIS : NOTES ON A CASE WITH A CALCIFIED GALL-BLADDER. 
By PHILIP TALBOT, Sratysrince. 


W. L., male, age 56, a patient of Dr. Awburn, of Mottram, gave a history of having had 
attacks of biliary colic without jaundice for about fifteen years. 

An x-ray examination showed the outline of a calcified gall-bladder containing calculi 
and a dilated and calcified cystic duct (Fig. 386). 


FIG. 805.—Skiagram of calcified gall-bladder and cystic duct. 


OPERATION, Feb. 28, 1920.—The gall-bladder, which was found buried in a mass of 
adherent omentum, felt very hard and stony, and was packed tightly with calculi. The 
cystic duct for zbout one-and-a-half inches was dilated to a diameter of three-quarters 
of an inch, its walls showed calcareous plates, and it also was packed with calculi. The 
last inch of the cystic duct was normal in size and appearance. The gall-bladder and 
dilated duct were removed. There were no calculi in the common duct. 
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SEVERE INTESTINAL HAMORRHAGE FOLLOWING APPENDECTOMY. 
By F. C. PYBUS, 


Tis complication following appendectomy is unique in the author’s experience, and seems 
worthy of record. 
W. T., age 47, was admitted to the North Riding Infirmary, Middlesbrough, in July, 


- 1920, as a case of chronic appendicitis. When 15 years of age he had what appeared to 


be a mild attack of appendicitis lasting three or four days. The attack subsided ; but 
since then he has had several recurrences at almost yearly intervals. Seventeen years 
ago he commenced to pass blood per rectum, and since then he has occasionally passed 
similar blood when constipated. The blood was bright in colour and occurred at stool. 

Fifteen years ago he had a very severe attack of pain in the abdomen. The pain 
was most intense in the neighbourhood of the umbilicus and in the appendix region. 
During the attack, which lasted three weeks, he was very constipated, but had no sick- 
ness or vomiting. Since then the attacks of pain had been gradually getting worse. For 
many years he had suffered from gastric trouble—heartburn, waterbrash, and ulcers on 
the tongue and lips. 

On July 22 appendectomy was performed. There was a post-operative rise of 
temperature to 100° which lasted twenty-four hours. On the fourth day his temperature 
rose to 101°, and on the following day reached 102°, with pulse 130. On the eighth day 
his temperature was normal, and it remained so except for an occasional rise to 99° until 
the thirteénth, but during this period his pulse remained between 90 and 120. 

On Aug. 12 he passed two pints of dark. blood from the bowel, together with a clot 
about the’ size of a small orange, which was also dark in colour. All this time he had a 
slight tenderness in the right iliac fossa, but no pain. After this the bowels were moved 
every second day by means: of enemata, but at each action a little altered blood was 
passed. During this time he had fever up to 100° till Aug. 23, on which day he had a very 
severe hemorrhage from the bowel, followed ‘by a subnormal temperature. 

While in Middlesbrough I was asked by Dr. George Longbotham to see him. On 
examination he was profoundly anzmic, slightly tender over the operation area, and had 
small hemorrhoids which did not appear to have given rise to any recent bleeding. I 
was unable to give any definite opinion as to the cause of the hemorrhage, and could elicit 
no symptoms or signs of a duodenal ulcer. wd was decided to perform a laparotomy, 
which I carried out on: Aug. 30. 

On opening the abdomen: the operation area was first examined. A coil of the 
lower end of the ileum was found adherent near the appendicular stump, and this part 
was put aside for further investigation. The rest of the viscera were examined, and no 
evidence of any ulceration or lesion could be detected. A re-examination of the cecal area 
revealed a coil of ileum adherent near the apex of the czecum and to the mesentery of the 
appendix, which was very much thickened. The ileum was separated off, and its raw edges 
were covered up. A small perforation was found at the apex of the cecum, near what 
must have been the stump of the appendix, and, adjoining this, a hematoma ‘about the 
size of a filbert nut was found between the layers of the appendicular mesentery, con- 
taining some recent and also laminated clot. On removal of the clot, bleeding occurred. 
This was controlled by a fresh ligature of the mesentery proximal to the hematoma. The 
perforation of the czcum was then closed. 

Except for some slight post-operative fever: and oedema of the leg, he made a good 
recovery, and is now well. ~ sc 

The explanation of this condition seems to have been that the appendicular artery 
was punctured, and formed a hematoma in the mesentery, which became adherent to 
the czcum and an adjacent coil of ileum. This, with or without suppuration, perforated 
the cxcum and gave rise to the melena. _It would appear safer in these cases, when the 
appendicular vessels.cannot be seen and avoided, to ligature the mesentery after clamp- 
ing rather than to puncture it with a needle or forceps. 
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REVIEWS AND NOTICES OF BOOKS. 


Privy Council Medical Research Council:' First Report of the sieiasiittinn upon Injuries of 
the Nervous System. 1920. London: H.M. Stationery Office. 


A very strong Committee has been occupied for nearly two years in investigating and recording 
the effects of injuries to the peripheral nerves, and this Report gives fully the results of their 
labours. In itself it constitutes the most complete account of the subject with which we are 
acquainted ;. and it provides us with a mass of detailed information of the highest value. Much 
of the ground has doubtless been covered by the published papers of the last few years ; but it 
is nowhere so completely surveyed as in this Report, and the judicial analysis of the physician 
and anatomist adds greatly to the value of surgical investigation. 

While it would be impossible to review briefly the mass of detail here supplied, we may refer 
to a few salient points. In cases of extensive separation of cut ends a two-stage operation is 
strongly advised, the end bulbs being tied together at the first operation, the nerve stretched for 
two or three weeks, and resection with suture then completed. For sutures, linen thread and silk 
are preferred to catgut, as the latter “‘ causes more cellular reaction ” and “ it is doubtful whether 
this disadvantage is compensated for by its greater absorbability ”. A ‘retention’ suture through 
the nerve is condemned, as is continuous suture of the cut ends, which: is stated to interfere with 
the escape of exudate from the interior of the nerve, and to be liable to produce a stricture. All 
methods of envelopment of the sutured ends are condemned. 

As regards the vexed question of nerve-grafting, it is stated that ‘ when it is impossible to 
obtain approximation of the ends of a divided nerve, the outlook is extremely bad, for there is at 
present no known method which-can take its place. It-is therefore of the utmost importance that 
every possible manceuvre should be employed and every means exhausted for securing end-to-end 
approximation before trying the last resort of grafting. Lateral implantations and flap operations 
are only mentioned here to be condemned. There is nothing in what is at present known of the 
processes of regeneration of nerves to justify them, and no unimpeachable evidence that they have 
ever been successful. Bridging of the gap with a piece of nerve, whether living or alcoholized, 
is justified on histological grounds, by experimental work on animals, and by a few clinical cases 

of very imperfect recovery. But in the present state of our knowledge nerve-grafting ought to 
be regarded as ‘a last resort.” 

In an addendum are quoted some important cases of bridging by graft or by ‘lateral 
implantation’ (Joyce), showing that “in exceptional cases.grafts have produced more successful 
results than previous experience had justified any hope for’; but “ the result of these investiga- 
tions in no way alters the view, expressed in the text of the Report, that nerve-grafting should 
only be adopted as a substitute for end-to-end suture in those very rare instances where it is 
absolutely impossible to bring about direct approximation.” 

The whole Report is not only valuable: in itself, but an admirable cntaeinile of the value of 
collective investigation of the results of treatment by a committee of men with many-sided views. 


Collected Papers of the Mayo Clinic, Rochester, Minnesota. Vol. X, 1918. Edited by 
Mrs. M. H. MEtuisH. ‘Large 8vo. Pp. 1196+ x. 1919. Philadelphia and London: W. B. 
Saunders Co. Ltd. 36s. net. 


Ir is no doubt a result of the late war that the character of the bulk of the papers which make up 
this volume differs somewhat from that of its forerunners, for naturally many of the clinicians had 
their minds fully occupied with other matters. This is not meant to indicate any falling off in 
quality from their former high level, though one must asa surgeon: confess to a sense of personal 
loss in the relative absence of those comprehensive and instructive papers on abdominal surgery 
from which we always derived a degree of educational advantage which no other surgical 
publication competed with. 

Of the clinical articles, chief place must be given to that on the Cutaneous Aspects of Tuber- 
culosis, by J. H. Stokes ; this should appeal to the surgeon no. less than to the dermatologist, 
for the author gives some most illuminating suggestions as to the relationship of the surgical 
treatment of tuberculous glands and tuberculides, and urges both a a selection of cases for 
operation and its more thorough performance. ‘ 
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In Balfour’s practical and beautifully illustrated article on End-to-end Anastomosis between 
the Small and Large Intestine we miss any reference to Lane’s practice of this method during the 
past ten years or more. The same author’s further paper on Cautery Excision of Gastric Ulcer 
appears to vindicate entirely the claims made in the first article for this method, as judged by 
observations of the results which it has given ; the paper contains much practical advice as to the 
choice of cases for this method, and points in its technique. 

We have read Judd’s observations or review of The Recurrence of Symptoms following 
Operations on the Biliary Tract with the greatest interest, for the question of cholecystectomy v. 
cholecystotomy has vexed us for some years. We are not aware of any other observations on 
operative results which have comprised anything like the large number of cases—over 2000—which 
Judd reviews, and from the study of which he concludes by favouring removal of the gall-bladder 
as the operation of choice. We must admit to being not quite convinced, and for this reason : if 
it is admitted that where the gall-bladder alone is involved cholecystectomy is the best operation, 
it does not necessarily imply that this is also so when, at the first operation, stones are found in 
the common duct of the history suggests infection of the bile-ducts. If it is agreed that after 
exploration of the common duct drainage is essential, then it appears to us better to suture the 
duct itself and drain the gall-bladder rather than to remove the gall-bladder and be compelled to 
drain the common duct. When infection and stone formation have already involved the ducts, 
removal of the gall-bladder can no longer be advocated as a preventive measure, and appears to 
us to lose its chief indication. Our views are, of course, founded upon a very small experience when 
compared with the Mayo clinic’s 2000 cases, SO we should much value Judd’s opinion upon the 
point raised. 

Mann’s papers on Surgical Shock contain an adequate review of the present beliefs, and if they 
do not contain original observations or suggest any fresh hypothesis as to the causation of shock, 
they throw out some helpful suggestions. We turned with pleasant expectation to MacCarty’s 
Biological Conception of Neoplasia, but it was altogether beyond us, and appears too involved and 
elaborate to provide a practical basis for teaching purposes. 

If no special attention is called to shorter papers, this is not intended to convey that they are 
of less value than those which have been referred to. To many surgeons the Mayo clinic volumes 
are their most valuable reference library, and: we trust that enough has been said of the contents 
of the volume under notice to indicate that it does not fall short of its predecessors in interest to 


surgeons of alt types. 


Lippincott’s Quick Reference Book for Medicine and Surgery. By Georcr E. REHBERGER, 
A.B., M.D., Johns Hopkins University. Philadelphia and London: J. B. Lippincott Company. 
63s. net. 

Tuts extensive work reviews in a clear and concise manner the causation, symptomatology, clinical 

features, prognosis, and treatment of the various disorders met with in the practice of general 

medicine and surgery, including their specialized branches. It also contains a well-chosen list 
of the drugs in common use, with a brief description of their nature, dosage, and mode of action. 

The text is fully and admirably illustrated. The book has been written primarily to meet 
the needs of the general practitioner in providing him with reliable and readily accessible summaries 
of the diseases which he may encounter ; this object has been well attained, and fully justifies the 
immense labour which its achievement must have entailed. 


Surgical Pathology and Morbid Anatomy. By Sir ANTHoNy Bow py, K.C.B., F.R.C.S., and 
Sir FREDERICK W. ANDREWES, M.D., F.R.S. Royal 8vo. Pp. 651, with 210 illustrations. 
Seventh edition, revised. 1920. London: J. & A. Churchill. 30s. net. 

THE seventh edition of this work is up to the standard set by its predecessors, and we believe that 

it will command the popularity which they have always enjoyed. 

The newly added chapters on tetanus, gas gangrene, and shock are good, and the illustrations 
throughout the book have been greatly improved, though there are still. perhaps, not quite 


_ enough of them. 


On the whole, however, we must confess, on reading through it, to a sense of disappointment. 
The authors’ claim in their preface to have revised the whole book is scarcely borne out by the 
obvious neglect of some of the most important sections. In the chapters on diseases of bone, for 
instance, no mention at all is made of osteitis fibrosa, and the description of the odontomes is so 
antiquated as to be not only useless, but misleading to the student. Surely our knowledge of these 
tumours has not remained stationary since the publication of the late Sir Frederic Eve’s paper 
in 1883. In the chapter on diseases of the breast, again, the recent work on Paget’ s disease of 
the nipple might have been mentioned, and we thought that the term ‘sarcomatous’, as applied 
to the rapidly-growing fibro-adenomata, had long since been abandoned. In the section on the 
kidneys the misleading statement is made that sarcoma is the commonest malignant tumour, and 
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the terato-blastomata of ‘infants are not clearly dissociated from them. It is a pity that these and 
other similar instances of lack of revision should mar an otherwise excellently written book, 
especially as it is the only one on surgical pathology commonly read in, at any rate, the London 
medical schools. 


A Synopsis of Surgery, By Ernest W. Hey Groves, M.S., M.D., B.Sc. (Lond.), F.R.C.S. (Eng.), 
Surgeon to the Bristol General Hospital, Lecturer on Surgery in the University of Bristol. 
Fifth edition. .8vo. Pp. 628, illustrated, 1920. Bristol: John Wright and Sons Ltd. 
17s. 6d. net. 


Tue book has been revised, some excellent outline drawings in colour have been added, and 
methods evolved during the war have been incorporated ; the technique of primary and secondary 
suture of wounds is described ; but the new methods of plastic surgery are not mentioned. There 
is a clear account of blood transfusion, with the group tests of donors and recipients. 

The sections dealing with fractures have been brought up to date by the inclusion of recent 
non-operative and operative measures, and many new illustrations added. In discussing the treat- 
ment of acute appendicitis, the author does not emphasize the urgent necessity of immediate 
operation, or point out the serious consequences which may result from expectant treatment. In 
the description of the surgical treatment of gall-stones, it is not clear when cholecystotomy or 
cholecystectomy is indicated. The book should appeal to busy practitioners and students as a 
handy work of reference giving the outlines of surgical diagnosis and treatment. 


Chirurgische Anatomie und Operationstechnik des Zentralnervensystems (Surgical Anatomy 
and Operative Technique of the Central Nervous System). By TANDLER and RANz1. bi 159, 
94 illustrations, mostly coloured. 1920. Berlin: Springer. 56 marks. 


Tuts handsomely illustrated volume is the joint production of a distinguished anatomist oni 
surgeon in Vienna, and its scope is clearly indicated by its title. There is no discussion of the 
conditions which call for operation or of the results of operation ; but the surgical anatomy of 
the brain and spinal cord with their coverings is fully described and illustrated, as are the details 
of operative methods. 

Probably the most striking feature of the book is the profusicn of illustrations, which are in 
part diagrammatic and in part actual pictures of the stages of operation. These are so numerous 
and clear that to anyone reasonably familiar with the subject they convey their own interpretation 
and make the text almost unnecessary. For English readers, perhaps, the principal value of the 
work will thus lie in its graphic representation of anatomical detail ; and it will find a useful place 
on the table of the. surgeon who is only occasionally called upon to perform the more elaborate 
operations upon the central nervous system. The iinet bibliography is mostly confined to 
German literature. 


The Student’s Synopsis Series: Surgery: By Ivor Back, F.R.C.S., Surgeon to St. George’s 
Hospital, and A. Tupor Epwarps, F.R.C.S., Assistant Surgeon to Westminster Hospital. 
8vo. Pp. 480. 1921. London: J. & A. Churchill. Price 15s. net. 


THE authors have attempted to give the main facts of surgical theory and practice in less than five 
hundred small pages, and in this rather difficult task they have shown some skill in the selection of 
the most important subjects, in the omission of unimportant ones, and in great condensation. 
The price charged seems rather high for a small unillustrated book, but we suppose that 
students wi!l be willing to pay this if it helps them to pass an examination. ; 
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THE “CURTIS” 
ABDOMINAL SUPPORT 


An essential factor in the iveaienent 
of all forms of 


Proptosis | For Post-Operative 
Entroptosis | Cases 
Appendicectomy 
Visceroptosis. 
Herniotomy 
Dyspepsia Ovariotomy 
Intestinal or any form of 
Stasis Abdominal Section. 
For varying forms of 
Hernia, Inguinal, Umbilical, Ventral. 
It forms an admirable support for 


floating or displaced kidneys. 


BACK VIEW 


Write to the Patentees and Sole 
Manufacturers for Further Particulars. 
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Low toxicity, non-irritation, complete 
sterilisibility, immunity from habit-creation 
or risk of cardiac or respiratory failure 
and shock, are among the features which 
have made ‘‘KEROCAIN’’ (Kerfoot’s 
‘‘Novocain’’) the ideal local analgesic, 
whether employed alone or as an adjunct 
to anoci-association technique. 


“ KEROCAIN” 
which is chemically, physiologically 
and therapeutically identical with 
German Novocain, is manufactured 
and standardized in our Labora- 
tories at Bardsley Vale by licence 
from the British Board of Trade, 
and is tested under arrangements 
approved by the Board. 


ILLUSTRATED BROCHURE FREE. 
We have. prepared a 32-page handbook on “The 


Theory and Practice of Local Anesthesia”, containing 
many illustrations and extracts from the writings of pioneer 

- workers. A copy will be sent free of cost to any 
Surgeon on request. 
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Some Anesthetic Notions. 


By G. A. H. BARTON, M.D., Anesthetist to 
the Hampstead General and Royal National Orthopedic 
Hospitals; formerly Anesthetist to the Throat Hospital, 
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tstration of Ethyl Chloride.” 
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ségtee rather belies the excellence of its contents.”— British Journal 
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coloured plates...... the translation is without fault.’’—Medical Worid. 
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MA . GODLEE, Bart., K.C.V.O., M.S. With 4 Plates and 
an Autograph Letter. aan 8vo. 10s. net. Postage 9d. 
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Medical Journal, 
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NEARLY: READY—Supplementary olumes VII and VIII. 
 KEEN’S. 


The first six volumes of this great work recorded the progress of surgery 
down to 1913. Then came the World War, and Dr. Keen, realising 
the need for a record of the remarkable contributions to the science and 
art of surgery made during the war, began, immediately after the armistice, to assemble a staff 
of surgical experts, whose intimate association with the new discoveries and new surgical develop- 
ments best fitted them to record these advances. 


_ Volumes VII and VIII bring the. great practical lessons of the war into organised force, 
available for the surgery of peace, and set down every notable surgical achievement since the 
war. They give the latest word on surgical principles and practice. They comprise a series of 
monographs of new surgery, totalling 1800 pages, with 996 illustrations, 29 of them in colours. 
A separate Desk Index Volume to the entire work, making instantly available every item on any 
subject discussed in any of the eight volumes, is bien free to subscribers for volumes VII 


KEEN’S SURGERY : Supplementary Volumes VII and VIII. CLOTH; per set, SIX-GUINEAS net. 


ANNOUNCING 


The SURGIC AL CLINICS of NORTH AMERICA 


~The great success of the clinical idea of teaching, inaugurated with the clinics of Dr. 
John B. Murphy, has prompted us to broaden the scope of the Surgical Clinics of Chicago, so 
as to have them include the work of all the leading surgical centres of America. 


Therefore, with the current number, the Surgical Clinics of Chicago cease as a separate 
publication, and become a part of a greater clinical series— 


The Surgical Clinics of North America. 


The first number will be ready very soon, and subsequent numbers issued every other 
month. Each number will be devoted exclusively to the work of one surgical centre—Philadelphia, 
New York, Boston, Chicago, etc. 


ORDER NOW for 1921 


Issued serially, one volume every other month (six volumes a year). Each volume about 200 octavo pages, illustrated. 
‘ Per Clinic Year (February to December). Paper, SSs. net; cloth, 75s. net. Sold by the Year only. 
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MANUAL OF SURGICAL ANATOMY 


. Thoroughly Revised by C. R. WHITTAKER, F.R.C.S.E., F.R.S.E., 


? Senior Demonstrator of Anatomy, Surgeons’ Hall, Edinburgh, 
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HANDBOOK OF ANESTHETICS. By J. Stuart Ross, M.B., Ch.B., F.R.C.S.E. _Tecturer.in Practical Anssthetics, University of 
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University of Edinburgh. 
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And upon INTRATRACHEAL eres, By H. Torrance Thomson, M.D., F.R ae, Anesthetist to the — Roumttal. 
Crown 8vo,. 214 + xii. pages. 54 illustrations. - net. Pos 5d. 
HUGHES’. NERVES OF THE HUMAN BODY. Revised by C. R. Whittaker, F.R.C. og F.R.S.E., (late hese R.A.M.C.,), 
Senior Demonstrator of Anatomy, Surgeons’ Hall, Edinburgh. Demy 8vo. Cloth. Illustrated with 12 Plates. 5s.- at, Postage 4d. 
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The SURGERY of the HE ART. In Two Volumes, with 59 Plates and 196 Illustrations 


in the Text. Large 8vo, Bevelled Boards, 
By Sir CHARLES A. BALLANCE, i 
K.C.M.G., C.B., M.V.O., M.S., F.R.C.S., 42/- net. Postage 1/6. 

4 Consulting Surgeon to St, Thomas's Hospital, etc. 


Illustrated by 48 Figures. Demy 8vo. 10s. Gd. net. Su rgi l C al 


ESSAYS. ON THE 


SURGERY of the TEMPORAL BONE Contributions 


By Sir CHARLES A. BALLANCE, 
K.C.M.G., C.B., M.V.O., M.S., F.R.C.S., 


Consulting Surgeon to St. Thomas's Hospital, etc. ; From 4 188 a 19 16. 
Illustrated by 125 Plates (40 in colour) and 120 Figures. 
" 2 Volumes. Medium 4to. 5 Guineas, ron By RUTHERFORD MORISON, 
MACMILLAN & CO. LTD., LONDON, W.C.2. M.B., F.R.C.S. Edin. and Eng. 
= : Consulting Surgeon, Royal Victoria Infirmary, 
Large 8vo. 18s. 6d. net; postage 9d. 


INJURIES OF With a — 
THE PERIPHERAL NERVES 


By HENRY S. SOUTTAR, | Vol. I.—GENERAL SURGERY.  15/- net. 
C.B.E., F.R.C.S. Eng., M.Ch. Oxon., aa 
Assistant Surgeon ee the Surgical Unit, Vol.I7.—ABDOMIN AL SURGERY. 30 / = net. 


And EDWARD W. TWINING, 


: M.R.C.S., L.R.C.P. Lond., ‘*On nearly every page are points of interest and importance.” 
Medical Officer in Charge of Physical Treatment oe tment, | —Lancet. 
* “This book is clearly the result of first-hand experience aa. 
Bristol: John Wright & Sons Ltd. 


BRISTOL: JOHN WRIGHT & SONS Lta. _ London: Simpkin.& Co. Ltd. 
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HENRY NEW PUBLICATIONS. 


NEW _WORK. 


BLOCK AN-ESTHESI: 


JUST READY. 


AND ALLIED 
SUBJECTS. 


“With Special Chapters on the Maxillary Sinus, the Tonsils, and Neuralgias of the Nervus Trigeminus. 
For Oral Surgeons, Dentists, Laryngologists, Rhinologists, Otologists, and Students. 


By ARTHUR E. SMITH, D.D.S., M.D., 
Oral Surgeon to Francis Willard Hospital and to House of Good Shepherd, Chicago. 


Large Octavo. 


xxxv + 895 pages, with S595 Illustrations. Cloth. Price £4 10s. Od. Postage 1s. 6d, 


NEW_WORK. 


CLINICAL SURGERY 


JUST_READY. 


BY CASE HISTORIES. 


By ARTHUR E. HERTZLER, M.D., Ph.D., F.A.C.S. 
Professor of Surgery in the University of Kansas, etc., etc. 


NEckK, ‘THORAX, EXTREMITIES 


‘Vol. IJ-—DisEasEs OF ABDOMINAL AND GENITO-URINARY ORGANS. 


Two Royal Octavo Volumes of 1162 pages, with 483 Original Illustrations. Cloth.. Price £5 net. Post. 2s. 


BARTLETT’S 


AFTER-TREATMENT OF SURGICAL PATIENTS. 


2 Volumes. Royal octavo, 1088 pages, 434 Illustrations 1 Plate. 


CLOTH. Price 60s. net. Postage 1s. 6d. 


DAYIS’ 


PLASTIC SURGERY : Its Principles and Practice. 


Royal . Sing pages, 86! Illustrations. 


CLOTH. ce 45s. net. Postage Is. 


BECK AND FRANK’S 


PLASTIC SURGERY of the FACE, HEAD & NECK. 


With Stereoscope. 


ILLUSTRATED, Price 42s. net. 


Postage is. 


HIRSCHMAN’S 


HAND-BOOK OF DISEASES OF THE RECTUM. 


Third Edition. Royal octavo 378 pages, 223 Illustrations, 4 Plates. 
CLOTH. Price 30s. net. Postage Is. 


BROWN’S 


Surgery of Oral Diseases and Malformations. 


Diagnosis and Treatment. 


Third Edition. Royal octavo, 734 pages, 570 Illustrations, 20 Plates. 


CLOTH. Price 42s. net. Postage Is. 


PEDERSEN’S 
TEXT-BOOK OF UROLOGY 
Including Urinary and Sexual Infections, Urethroscopy an 


Cystoscopy. Roya! octavo, 991 pages, 362 Illustrations, 13 Plate 
Price 42s. net. . Postage Is. 3. 


NEW CATALOGUE POST FREE UPON REQUEST. 


HENRY KIMPTON, 263, High Holborn, LONDON, W.C.1. Eng. 


THIS IS AN APPLETON BOOK. 


NOW READY 


The Principles and 
Practice of Surgery 


By. H. A. HAUBOLD, 


Clinical Professor of Surgery at New York University and Bellevue Hospital College. 


An entirely new work covering the entire field of modern surgery. The recent 
unlimited clinical experiences have resulted in radical changes in the treatment of 
Fractures, Dislocations, Bone ‘Surgery, Amputations, Gunshot Wounds, Surgery of 
the Thorax, Plastic Surgery, Surgical Infections, Burns, Deformities, etc., and here 
we have a Surgery that is copiously illustrated and new in every line. 


In two volumes. Royal 8vo. 2,420 pages 
_ with 1,044 illustrations and a copious index. 
84/- net. 


New illustrated Medical Catalogue containing full particulars of this new work sent on application. 


D. APPLETON & CO., 25, Bedford Street, London. 


Sole Agents in India: BUTTERWORTH & CO., 6, Hastings Street, Calcutta. 
Sole Agents in Australia: BUTTERWORTH & CO., 180, Phillip Street, Sydney. 
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We Specialise in ro 
DIFFICULT CASES| Biz 


Our Inventor, Mr. J. E. CHANDLER 

s at the service of Surgeons 

desirous, of fitting patients with 
reliable appliances for 


Orthopzedic 
Disabilities 
of all kinds, also 
SURGICAL BOOTS, 
Abdominal Belts, 
"TRUSSES, Xpprosimately 


Ibs. 
“Artificial Limbs. 


New Descriptive Catalogue 


containing over 50 illustra- Improved: 
“tiéns, post free on receipt : 
of Professional Card. ue Automatic ‘ 


(Dept. S.) Knee-Lock. 
Glos. Surgical Appliances Co. 1 


(Proprietors—Glos. Aircraft Co. Ltd.) 
1, Belle Vue Lawn, _ 


CHELTENHAM, 
Grafton Street, | The KENNEY LIMB Co. Ltd., 
.Bond Street,] 45, Bedford Row, Holborn, LONDON, W.C.1. 
== a LONDON, w.1. Telegrams: “ ENNEYLIMBSK, HoLB. LONDON.” Telephone: HOLBORN 4740. 
If you have a difficult case of Hernia— 
Send your Patient to be properly 
: fitted with a Patent 


Ball - and -Pocket 
‘Truss. 


SALMON Ltd., 


7, NEW OXFORD STREET, LONDON, W. C.1. ae Obtainable Elsewhere. 


ABSORBENT | “GAMGEE TISSUE ” 
COTTON LINTS. 
ROLL BANDAGES. 
DRESSINGS. 


COTTON WOOLS. 


Manufactured by ROBINSON & SONS, Limited, 
COTTON SPINNERS, WEAVERS, AND. BLEACHERS, : 
WHEAT BRIDGE MILLS, CHESTERFIELD, and 168, Old St., LONDON, E.C.1. | 
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CHIRON -HOUSE, 

59 & 61, 
Cavendish St. 
LONDON, W.1. 


Telephone? “ Trephine, Wesdo, London.’”” 


The ‘Walton Abdominal 
(Patent) 

Is the test appliance for Visceroptosis, a for use van 
after Abdominal Section. . 

The direction .and amount of pressure can be 
reguigies. fo @ Hicety. 

Patients appreciate its comfort—there are no under- 
straps ‘and no body ena’ to exert “painful pressure 


on spine and hips. 


‘ 


Chiron”. ‘Dishing Forceps (Registered). 


In using these forceps the thumb and first finger are in the most natural position. They 
do not tire the operator’s hand—the lightest pressure holds the tissues firmly—they do not 
spring open at the points. Supplied serrated, as illustrated, or with tenaculum ends. 


“Chiron” Examination Lamp 
(Registered).. 


The “Chiron” Lamp has been approved by many 
leading Specialists, and we have no hesitation in, re- 
- commending it as superior to any Lamp yet produced. 
.The Burner of the 4.Watt type, of special design, 


power, 


- PRICE, complete on Floor Standard, 


Ss 


gives a brilliant illumination of about 200 candle 


Full. Particulars of a above New Introductions from 


_ MAYER & PHELPS; Chiron House, New’ Cavendish St., LONDON, W. : 
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A New Quarterly. Published in May, August, November, and February. 
Subscription ‘3O/= net per annum, post free. Single numbers 8/6 net. 
Volume 1 bound in cloth 36/6 net. } } 
Volume 2 commences in May. 


JOURNAL NEUROLOGY 
AND PSYCHOPATHOLOGY 


Issued under the Direction of the following Editorial Committee. 


Neurology Psychopathology 
S. A. KINNIER WILSON, M. A., BERNARD HART, M.D., M.R.C.P. (London). 
F.R.C.P. (London). 


T. GRAHAM BROWN, MLD., D.Sc. (Cardiff). 
R. M. STEWART, M.B., D.P.M. (Whittingham). | MAURICE NICOLL, B.A., M.B. (London). 


C. P. SYMONDS, M.D., M.R.C.P. (London). _| C. STANFORD READ, M.D. (Salisbury). 
CAREY F. COOMBS, M.D., F.R.C.P. (Bristol), Editorial Secretary. 


HENRY DEVINE, M.D., F.R.C.P. (Portsmouth). 


As compared with Continental countries and America, British medical jour- 
nalism has been slow to deal in adequate fashion with the advances of the last 
decennium in our knowledge of Nervous and Mental Disease. The JOURNAL 
OF NEUROLOGY AND PSYCHOPATHOLOGY is devoted to the furtherance of 
knowledge along entirely modern lines in all that pertains to the nervous system. 
It receives contributions from all schools of thought in nervous and mental work, 
and provides a medium for the presentation of these to the profession generally. 


Selected Abstracts from Foreign Journals are a special feature. 


BRISTOL: JOHN WRIGHT & SONS LTD. 


LONDON : -SIMPKIN & CO. LTD. 


WANTED 


BACK NUMBERS OF THE 
BRITISH JOURNAL OF SURGERY TO COMPLETE SETS 


Volume I, Number 2 

Volume Il, Number 7 

Volume IV, Number 16 
Volume V, Numbers 17, 19, and 20. 


Full Price given for any of the above returned in good condition to 
the Publishers : 


JOHN WRIGHT & SONS LTD, BRISTOL. 
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READY SHORTLY. 
39th Few. Fully Illustrated in Colours and Black and White. 20/- net. 
1 34 Illustrations in the text: © 40 Plates (some in colours). 


THE 


EDICAL ANNUA 


‘A YEAR. BOOK OF TREATMENT 
AND PRACTITIONER’S INDEX. 


Being a Review of the. World’s Progress in: Medicine and Surgery. 
Arranged in Alphabetical order for Easy Consultation. 


Contributors. 


FRED H. ALBEE, M.D., Sc.D., F.A.C.S., | J. RAMSAY HUNT, M.D., New York 


New York ROBERT HUTCHISON, M.D., F.R.C.P. 
_E, WYLLYS ANDREWS, F.A.C.S., A.M., | FREDERICK LANGMEAD, M D. 
M.D., Chicago F.R.C.P. 


JOSEPH BLOMFIELD, 0.B.E., B.A., ARTHUR LATHAM, M.A., M.D., F-R.C.P. 


OHN BURDON-COOPER, B:Se., | LITTLE, M.D., F.R.C.P. 
FRCS. J. P. LOCKHART-MUMMERY, M.B., 


4 
R. F. CARTER, M.D., New York J. A. NIXON, C.M.G., M. D., F.R.C. p, 
FRANCIS J. CHARTERIS, M.D., B.Ch. 


BEDFORD PIERCE, M.D., F.R.C.P. 
JOHN D. COMRIE, M.A., M.D., F.R.C.P. | JosepH PRIESTLEY, B.A., M.D., D.P.H. 
CAREY F. COOMBS, M.D., F.R.C.P. 


Sir LEONARD ROGERS, C.I.E., Lt.-Col. 


WILLIAM E. FOTHERGILL, M.A., M.D. I.M.S., M.D., F.R.C.P., F.R.C.S., 
JOHN S. FRASER, M.B., Ch.B., F.R.C.S. Calcutta 
HERBERT FRENCH, M.A., M.D., | J- D. ROLLESTON, M.A., M.D. 
JAMES SHERREN, C.B.E., F.R.C.S. 
O. C. GRUNER, M.D. J. W. THOMSON WALKER, M.B., 
J. A. HADFIELD, M.A., M.B., Ch.B. F.R.C.S. 
Col. L. W. HARRISON, D.S.0., M.B., Sir W. I. de C. WHEELER, B.A., M.D., 
Ch.B., M.R.C.P. 
L.R.GP. ANDREW J. M. WRIGHT, B., R. 


CAREY F. COOMBS, M.D., F.R.C.P. (Medicine) 
* \ A. RENDLE SHORT, M.D., B.S., B.Sc., F.R.C.S. (Surgery) . 


~ 


From Press Notices of Previous Volumes. 


British Medical Journal.— The thirty-eighth volume. of this valuable series . . . . the 
progress of medicine and surgery is reviewed by some three. dozen authorities, sell of 
special competence in the subject with which he deals. Is. full of detailed information on 
all the urgent medical and surgical problems of the. day. The volume is provided with 
particularly good indexes, its illustrations are numerous and well produced, and its get-up 
does great credit to the rian 


Journal of the R.A.M. C. “ “ One ak the most valuable contributions to medical and 
surgical literature . ».. a volume which every practitioner should’ have ‘in his a 


BRISTOL: JOHN WRIGHT & SONS LTD. 


LONDON: SIMPKIN & CO. LTD. 
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” Eighth Edition. Fully Revised. With additional matter and 362 Illustrations, many being new or 
vre-drawn for this edition. 21/- net. Postage 1/-. 


PYE’S SURGICAL HANDICRAFT 


A MANUAL OF SURGICAL MANIPULATIONS, MINOR SURGERY, AND OTHER MATTERS 
CONNECTED WITH THE WORK OF HOUSE SURGEONS, SURGICAL DRESSERS, Etc. 


EDITED AND LARGELY RE-WRITTEN BY 


W. H. CLAYTON-GREENE; C:B-E:, B.A., M.B., C.M. F.R.C.S. 


Surgeon to St, Mary's Hospital; Lecturer on Surgery in the Medical School, etc. 


With Chapters on Aneesthesia’:: JOSEPH BLOMFIELD, M.D.; Diseases of the Ear, Nose, Throat & Larynx, 
and Head Injuries : H. W. CaRSON, F.R.C.S.; Diseases of the Eye: LESLIE PATON, B.A., F-R.C.S.; Treatment 
of the Teeth: NoRMAN G. BENNETT, M.A., sk D.S., M.R.C’S. Eng.; Poisoning and Urine Testing : WILLIAM 
HENRY WILLCOX, C.M.G., B.SC., M.D. : X-Rays and the Taking of Skiagrams: G. HARRISON ORTON, M.A., 
M.D.; Recent Advances in Diagnosis ‘and Treatment of Syphilis: ALEXANDER FLEMING, F.R.C.S. 


“A complete manual of the technique of minor surgery under modern conditions.”— British Medical Journal. 


Fourth Edition. isle od Re-written and with Frontispiece in Colours. Cloth, 9/6 net 
Paper 7/6 net; Postage 9d. 


THE NEW PHYSIOLOGY 


IN SURGICAL AND GENERAL PRACTICE. 
By A. RENDLE SHORT, M.D., B.S., B.Sc.Lond., F.R.C.P.Eng. 


Lecturer on Physiology, University of Bristol; Examiner in Physiology for the F.R.C.S.; 
Senior Assistant Surgeon, ‘Bristol Royal Infirmary. 


‘“The author is to be congratulated upon the skill and completeness. with which he gives a scientific 
presentment of his subjects in terms easily comprehensible. The book may be cordially recommended to all 
readers wishing to keep abreast of recent progress ‘in physiology.’’—British Medical Journal. 

*‘Is of more than ordinary value.’’—New York Medical Record. 

“Indispensable to the practitioner who wishes to keep himself versed in the rapidly augmenting area of 
physiological knowledge ready to be applied in medicine.”—Lancet. 


Third Edition, Fully Revised. Demy 8vo, 79 Illustrations, 44 in Colour. 
With a Photogravure of the late Author. 12/6 net. Postage 9d. 


DISEASES OF THE THROAT, NOSE, AND EAR. 


FOR. PRACTITIONERS AND 


By the late W. G. PORTER, M.B., B.Sc., F.R.C.S. Ed. 


Fully Revised A. Turner, M.D. Ed., M.B., C.M., F.R.C.S. Ed., Consulting Surgeon, Edinburgh 
‘ Eye, Ear and: Throat Infirmary, etc, 


AND OTHER COLLABORATORS. 
ed We know of no > manual of its size better suited to the needs of the sinner practitioner.” —British Medical 


Journal. 


Demy 8vo. 17/6 net. 94. 
OTO-RHINO-LARYNGOLOGY 
By Dr. GEORGES LAURENS. 

With 592 striking Diagrams and Figures in the Text, 


Authorized English Translation of the Second French Edition 
by H. Clayton Fox, F.R.C.S. 
With a Foreword contributed by J. DUNDAS GRANT, M.A., M.D., F.R.C.S. 


In this work detail is carried to the last degree of refinement, and the practitioner will be surprised at the 
minuteness of his every touch that is described for him. The absolute profusion of illustration makes all points 
doubly clear. The differentiation drawn between “What to do,” and ‘‘ What not to do,” should render his 

proceedings eSentially safe. 
C “‘ There is hardly a page which is not illustrated by-from one to four excellent and pertinent diagrams . - . 
the author is to be congratulated on the success that has followed his endeavour.”—London Hospital Gazette. 


JOHN WRIGHT & ‘SONS LTD., Publishers, BRISTOL. 
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Waterless & Antiseptic Dressing 


for Septic Wounds. 


The intense pain frequently suffered by patients during the process of diene their 
wounds owing to the adhesion of the dressing to the wound surface, is entirely elimin- 
ated when Subitine is used, and there is no destruction of healthy granulation tissue. 


Subitine being osmotic, penetrates to every part- of the wound, evacuating con- 
- cealed. pus pockets, and promoting free discharge. The sarrounding tissue is not 
devitalized as is the case with watery applications, and re-infection does not occur. 


Subitine is non-toxic, non-caustic, and free from Carbolic Acid or other irritant chemical. 


4 oz. bottles vk 
1 Ib. tins 7/6 


SAMPLE SENT ON REQUEST. 


CHAS. ZIMMERMANN & CO. (Cuem.) LTD., 
MEDICAL DEPARTMENT 


9-10, St. Mary-at-Hill, London, E.C.3.. 


British Firm. : British Interests. 


THE SYNOPSIS SERIES IN MEDICINE AND SURGERY. 
NOW READY. Crown 8vo, 968 pp. 25/= net, Postage 1/- 


SYNOPSIS OF MEDICINE. 


For Practitioners and Students. 


By H. LETHEBY TIDY, M.A., M.D. (Oxon.), 


F.R.C.P. (Lond.), 
Assistant Physician St. Thomas’s Hospital; Physician 
Great Northern Central Hospital. 


“We can say without hesitation that the book is far ahead of any 
medical synopsis that it has been our lot to encounter.”’— Lancet. 


NOW READY, Fifth Edition. Crown 8vo. 628 pp. Revised 
and Palarged. with Numerous Diagrams. 
6 net. Postage 9d. 


SYNOPSIS OF SURGERY. 


For Students and Practitioners. 


‘By ERNEST W. HEY GROVES, M.S., M.D., 
B.Sc. Lond., F.R.C.S. Eng. 
Surgeon to the Bristol General Hospital; Lecturer in Surgery 
University of Bristol; ete. 


“This synopsis of Surgery has had a wide sale. which has necessitated 
the issue of frequent editions, and it deserves thoroughly all the success 
it has attained,’’—Lancet. 


Ves 


The Original 
COCAINE-FREE Local Anesthetic 


As supplied by us for the past 14 years. 


“* Novocain seems to be the local anesthe- 
tic of choice. Its slight toxic-ty permits 
of the injection of large doses without 
danger, and the carrying out of compli- 
cated operations which were performed 
with difficulty or not at all with cocaine. 
VYhough having marked anesthetic 
power, it is neither irritating nor does it 


have any dilating effect upon the blood- 
vessels.”’—Braun’s Local Anesthesia,” 


Crown 8vo. 7/6 net. Postage 9d. 


SYNOPSIS OF MIDWIFERY. 


By ALECK W. BOURNE, B.A., M.B., B.C., 
(Camb.), F.R.C.S. (Eng.), 


Late Obstet. Surg. to Out-patients, Brit. Lying-in Hosp.: Obstet, 
Registrar and Tutor, St. Mary's Hosp., London ; 
Registrar, Samaritan Hosp. for Women, London. 


The principal points of obstetrics set out in a concise manner, 


Press References and Literature cn request, 


THE SACCHARIN CORPORATION [2 
Pharmaceutical Department, « 
36,37, QUEEN STREET, CHEAPSIDE, LONDON, E.C.4. 


‘‘ Based upon the best- known text-books, its teaching is not likely to 
lead the svahont astray.’ —Lancet. 


Reduced Price for the Set of Three Volumes, 
45/- net. 


Bristol: John Wright & Sons Ltd. 
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PLEXSIM— 
ELECTRICAL 
STERILIZERS 


_ FOR SURGICAL INSTRUMENTS. 


SIMPLE—EFFICIENT—RELIABLE. 
outcome of first - class 


SIMPLEX CONDUITS LTD. — by a 
GARRISON LANE, BIRMINGHAM. | Made .in various _ sizes, 


LONDON: 113-117, CHARING CROSS ROAD, w.c. complete with lifter, together 


And at MANCHESTER, GLASGOW. NEWCASTLE, BRISTOL Lampe with modern. arrangement for 
LIVERPOOL, SWANSEA, CARDIFF, SHEFFIELD, NOTTINGHAM, ‘ Ben 
DUBLIN, BELFAST, IPSWICH, ABERDEEN and DUNDEE. heat regulation. Price list on request. 


HOLLAND'S IMPROVED INSTEP ARCH SOCKS 7 


FOR FLAT FOOT. 


The double longitudinal Spring on the innerside gives a shiteineiande “ SPRINGWELL ” "\ 
of a quarter of an inch as a valgus wedge which is invisible. _ SUPPORT. 


SURGICAL BOOTS for Flat Foot, Shortened Limbs, &c. 
SUPPORTS for METATARSALGIA. 


T. HOLLAND & SON, 46, South Audley Street, W.1. 


Crown S8vo. 7/6 net. Postage 9d. 


WHEN TO ADVISE OPERATION IN GENERAL PRACTICE 


By A. RENDLE SHORT, M.D., B.S., B.Sc. Lond., F.R.C.S. Eng. 
Examiner for First F.R.C.S.;.- Lecturer on Surgery, Univ. of Bristol. 
An attempt to give the best guidance available at the present time towards the formation of a sound judgement: 
“in difficult cases. 
“Tn all his opinions Mr. Short appears to us to adopt a very sound position.’’—Brit. Med, Jour. 


Bristol: John Wright & Sons Ltd. © London: Simpkin & Co. Ltd. 


‘SURGICAL CATGUT 


AN ALL-BRITISH PRODUCT 


of Great Flexible in 


4 TENSILE 
STERILE STRENGTH ¥ WORKING. 


G.F. MERS ON ‘Limited - EDINBURGH 
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THE PERFECTION OF 


Mc. CLEAN’S| 


‘BEST-FORM’ LIMBS 


E have now perfected an ALL-METAL ARTIFICIAL LEG. These 

Limbs are made of a Metal known as Duralumin. The actual Metal 

is a product of the recent war. It is as light as Aluminium, but has the 
strength of Steel. 

_ Limbs made of this material are practically indestructible, and will stand 
up to wear and tear in any climate. The Metal — not rust, and will not 
tarnish. it is impervious even to sea-water. i 

These. productions attain the highest. point in the of: 
Limb-making. The Bucket is perforated all over, to ensure coolness and 
* comfort in wear. 

One of the very special features in our system of making Duralumin 
Limbs is that we do not heat the Metal. Heat has a very deleterious effect 
upon this particular material. When heated, it. loses its texture, becomes 
porous and poor generally. 

On this account we neither weld nor solder it. The Limb is made by a 
process of most skilful Hand-hollowing by Hammering, thus the Metal is still 
further improved upon its original condition. The process of Hollowing on 
‘Sand Bags has ‘the effect of: making the Metal, extremely compact and resilient. ~ 


ir: 


SOLE AND ACTUAL MAKERS— 


A. E. Mc CLEAN, 37, Aldwych, LONDON, W.C. 2. 


Back View. ‘sient GERRARD 7664. 


OF > THE 


PARSE MECHANICAL HAND and ARM. 


HE “P.K.” arm is an.-unusual-one |. plane, saw, dg’ the heaviest manual lahour, 

in many respects, .but chiefly on | etc. | An armless boot-maker carries; on 
account of the gripping hand which is | witha “P.K.” So does‘a gardener. 

operated by light, yet. powerful mechan- | | 7 ‘ ‘a 

ism at the wrist. This hand can be closed |. SEE DEMONSTRATIONS ! ! 
on any object with a strength of grip that |} LONDON MEDICAL 


meets every need. No appliances such as 


hooks, rings, or special tools are required. EXHIBITION - STAND 110. 


It will be appreciated therefore that the ee: Booklets, Photographs, Testimonials and all 
Information from—_ 


practical utility of the “P.K.”. mechan- 
ical hand and arm is very considerable. P. K. ARM — Ltd., 
The wearer can drive a car, or ride a Me Clarence St., West, BELFAST. 


cycle, use a pen or play golf; use a spade or 8, Southampton Row, W.C.1. 


or play cricket, shoot -or fish ;, he can cut Branch Offices at Roehampton, Leeds, Birmingham, 
food properly; he can clean out his pipe, | Cardiff, Glasgow, Edinburgh, Brussels, New York, 
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Universal Apparatus 


CONSULTING ROOM, 
SURGERY, OPERATING THEATRE. 


Ate 


Registered Design. 


BRITISH MANUFACTURE. IMMEDIATE DELIVERY. 


This Remarkable NEW UNIVERSAL APPARATUS provides :— 
GALVANIC CURRENT for lonic FARADIC CURRENT 
Medication, Electrolysis, &c. GALVANO-FARADIC CURRENT 


SINUSOIDAL CURRENT CAUTERY 
GALVANO-SINUSOIDAL LIGHT for Cystoscopes and 


CURRENT every type of Surgical — 
MOTOR POWER. i 


The Motor power is arranged for driving PNEUMO-MASSAGE PUMPS, CENTRI- 
FUGES, SURGICAL DRILLS, BURRS, TREPHINES, VIBRATORY MASSAGE APPARATUS, 
LEDUC COMMUTATOR, RHYTHMIC INTERRUPTER, etc., etc. 


SPECIAL OFFER. 


We shall be pleased to send our special 25-page Booklet, entitled “ THE BOOK OF THE PLUROSTAT”, 

fully descriptive of the uses of this veritable Multum in Parvo, together with 180-page ELECTRO- MEDICAL 

fully describing and illustrating all types of Eleciro-Medical Apparatus and 
POST FREE ON REQUEST, . 


THE GOX-CAVENDISH ELECTRICAL CO. LTD. 


Twyford Abbey Works, Harlesden, London, N.W.10. elcphone: 


West-End Show ‘Rooms:—105, GREAT PORTLAND STREET, W.1. Telephone: LANGHAM, 1145, 
Scottish Branch.—15, HANOVER ST., PRINCES ST., EDINBURGH. Telephone: CENTRAL 6662. 


(REGISTERED TRADE MARK) 
FOR _USE_IN_THE 
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DURALUMIN” 


AN ALLOY OF ALUMINIUM WITH THE STRENGTH AND HARDNESS 
OF MILD STEEL, BUT HAVING ONLY ONE THIRD OF ITS WEIGHT. 


STRONG LIGHT 
AS AS 
STEEL. ALUMINIUM. 


For Surgical & Orthopedic Appliances, Hospital Furniture & Fittings. 
Transparent to Rontgen Rays. 


‘Eanes from an Article on the Uses of “ VICKERS’ DURALUMIN ” 
by Mr. MUIRHEAD LITTLE, F.R. 
in THE BRITISH MEDICAL JOURNAL, February 3rd, 1912. 


‘* Among those appliances which have been tested by actual and often rough wear, and of which 
specimens are now shown, are Thomas’s hip and knee splints, double Thomas's splint for Pott’s 
disease, spinal supports, walking instruments for paralysis and for severe flat-foot and flat-foot plates. 
It will be noticed how light they all are. One of these plates which I now show has been in use for 
some months during last summer and was necessarily exposed to a great deal of perspiration, yet, as is 
seen, the surface is not in the least corroded . . . Their cost is the same as that of steel instruments 
of the same quality . . . ‘VICKERS’ DURALUMIN’-might very well replace wood for many splints, 
especially in countries where white ants are found. It is easily shaped, and it has the advantage over 
wood that it can be sterilized by boiling without injury.”’ 


VICKERS LIMITED, 
VICKERS HOUSE, BROADWAY, LONDON, S.W.1. 


DEPOTS: 
BIRMINGHAM: VICKERS 


MANCHESTER: CATHEDRAL HOUSE, 
‘LOVEDAY STREET. 


_. (Temporary Address) : LoNG MILLGATE. 


NEWCASTLE: CoMMERCIAL UNION BUILDINGS, GLASGOW : Vickers House, 
PILGRIM STREET. 247, WEstT GEORGE STREET. 


BRISTOL: 55, PARK STREET. NORWICH: 16, Ware LIon STREET. BELFAST : 26a, ARTHUR STREET. | 
. LEEDS: GREEK STREET CHAMBERS, PARK Row. . 
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SPECIALLY INTRODUCED AT THE REQUEST OF THE 
MEDICAL 


Most suitable for Invalids and those 
possessed of weak digestive powers. 


FACULTY. 


MALTED 


Constantly Recommended by the Medical Profession and Press. 


X-RAY PLATE 


’ As supplied to the Admiralty and War 
Office and leading Radiographers. 
X-RAY BOOKLET FREE ON APPLICATION. 


ELLIOTT & SONS, Ltd., Barnet, Herts, 


for Dislocated Internal or 
rnal Semilunar Carti- 
lages, for Chronic Disloca- 
tions of the Patella, and 
relaxed internal or lateral liga- 
ments. The best results are 
obtained by Sitting the side 
lates to the patient’s knee, but 
if this be impracticable, send cir- 
cumference of joint over patella 
only with’ knee semi-flexed. 
State which knee, and short 
descri tion of the case. 

* Used by professional foot- 
salar tennis players, etc. The 
truss does not interfere with the 
free action of the knee on flexion 
orextension. Price £2 10s. 


HAWKSLEY & SONS 
351, OXFORD STREET, LONDON, W.1. 
Telephone—1182 Mayfair. 


IMPROVED 


Surgeons’ Midwifery Case 
With Separate Compartment for Sterilizer. 


Neat and compact shape. Easily stows away under seat. 


Black or Brown Cowhide, lined with washable leather, 


and with removable washable drill lining. 


Sterilizer (with Lamp and Tray) .. 


N.S. 1124, 


Size 17 x 5 x 93. £3 7 6 


With best nickel-plated out seamless. 16-in. 
£517 6 


LARGE VARIETY OF SURGEONS’ BaGs 
ALWAYS IN STOCK. 


WRITE FOR CATALOGUE SENT POST FREE. 


THE BEST INSTRUMENT 


Improved Stethonoscope £,2£S1, NsTRUMEN 


A GREAT 
ADVANTAGE 
OVER ALL FORMS OF 
BINAURAL 
STETHOSCOPE. 


SENT ON 
APPROVAL TO ANY 
REGISTERED 
PRACTIONER. 

IN UNITED KINGDOM. 


Prices —Stethonoscope only, Complete with stout Rubber Tubes, & Head-spring, 24/-. 


Surgical Instruments and sasttanies 38, OXF ORD STREET, 
Hospital and Invalid Furniture - 2, RATHBONE PLACE, LONDON, W. 1. 


Telegrams: “Bayleaf, London.” 


Telephone : MUSEUM 1484. 
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Supplies now available | 
without restriction. 


Liquid Surgical Soap 
‘COMBINED CLEANSING and STERILIZING AGENT 
The Careful Surgeon’s ‘Vade Mecum.’ 


Extensive employment attests its 
value in 


_ SURGERY, _ 
OBSTETRICS, 
DERMATOLOGY, 


and 
GENERAL 
MEDICAL _ 
PRACTICE. 


Sold by principal Pharmacists and Instrument Houses in bottles of two sizes, and in small 
nickel-plated screw-cap metal flasks for carrying. — 


Samples and Literature request from 
oa HAROLD E. MATTHEWS & C 


CLIFTON, BRISTOL. 
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Eastman Dupli-Tized 
X-Ray Film. 


_ It has been demonstrated. that using Dupli-Tized Films with 
an intensifying screen on each side, and in combination with 
a fine-focus tube, yields a type of negative that cannot be 
surpassed for contrast and brilliancy by any other method. 
The full actinic value of both screens is realised by- the 
sensitive emulsion coating on both sides of the film support in 
a way that was not possible with single coated plates or films. 


Kodak Ltd., Kingsway, London, W.C. 2. 


New X-Ray Apparatus. 


RADIOSCOPIC “ULTIMA” 
COUCH 


MODEL 1921 FOR TIMING 
RADIOGRAPHIC EXPOSURES 


We believe to be the best value for RANGE .),th SECOND TO 8 SECONDS. 


COMPLETE BALL BEARING | Being entirely mechanical in action 
women MOVEMENTS can be used with any apparatus. 


Write for full particulars to :— 


NEWTON & WRIGHT, LTD., 


(Established over 200 years) 
Manufacturers of all types of X-Ray and Electro-Medical Apparatus. 
Head Office and Works: 471-473, HORNSEY ROAD, LONDON, N.19. 
Registered Offices: 72, WIGMORE STREET, W.1. WHOLESALE & EXPORT ONLY. 


Obtainable through any Electro-Medical, Surgical, or Electrical House. 
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No¥12 “Handy Combined: 
Cabinet & Dressing 
Table. 
as illustrated, with 8 metal 
containing Surgical’ IDress- 
Nos. to 5, 7, 8, 
bow! add tray, sliding shelf 
bin for soiled dressings; 
“ize of. cabinet 23 19 x. 114, with 
B plate-glass shelves, plate-glass sides 
“ahd door with Jock and key. The 
whole mounted on larce nibber- 
red castors, total height 63 ‘inch 
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FACTURING co. 


4 LONDON, 
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